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J ID 1 85 Trouble with 1 my poor La- 
Dos bours on ſuch uncertain and in- 
By N „ Tricate Subjects as are here treat- 
olf, had I not been often ſolici- 
ted to give Orders for another Edition of this 
Work, for the Uſe of the younger Students 
of Philoſophy, who, while they were tanght »©- 
the moſt probable Account of the Appearan. 1 
ces of Nature from the Modern Diſcoveries, 35 
might thereby have the Principles of Natural -. 
Religion inſcoſibly inſtilled into them at the I 
ſame time. This, with the Conſent and Ap- | 
probation of thoſe, whoſe Advice will be al- 
ways ſacred with me, were the principal Mo. : 
tives to this Edition; and while it was under — 
Hands, I was nUintd te have it as correct and 
full, as the Animadverſions and Corrections 
of thoſe Friends, who were capable and wil? 
„„ „ 7 > 
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ling to undertake 1 them ; my own low Abi- 
lities, uncertain Health, and neceſſary Avo- 
cations would permit. 
I had ſeen the Obſervations and Correcti- 
. ons, the late ingenious and learned Dr. Gre- 
Lory, Savilian Profeſſor of Aſtronomy at Ox- 
ford, had made on the former Edition of this 
Part. I had ſome Remarks from the reverend 
* and learned Mr. John Craig; as alſo ſome 
very judicious Refletions from a Gentleman 
at Cambridge, who conceals his Name. Theſe 
I freely uſed, with the beſt Judgment and ut- 
moſt Application I was capable of, to make 
the Corrections and Emendations of this Part 
now again Publiſhed. As to the Additions, 
beſides "what my own Reflections ſuggeſted, 
the principal ones were taken from the ſe- 
» cond Edition of Sir Iſaac Newton's ( that 
1 great Inventor and Improver of moſt of our 
| Modern Philoſophy and Geometry) his Optics 
* and Mathematical Principles of Philoſophy. 
Mir. Cotes, (the learned Plumian Profeſſor of 
{ FE Aſtronomy at Cambridge) his Preface to that 
1 Edition; the reverend and learned Mr. Der- 
* ham's two late Pieces: The Philoſophical 
« Tranſa#ions, and the Memoirs of the Aca- 
* demy Royal at Paris. I intended to have had 
theſe Alterations and Additions printed by 
themſelves, for the Benefit of thoſe who had 
the firſt Edition, but I found it was impracti- 
cable. 
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how. minute or ſimple ſoever) human Pene- 
tration can reach, comes infinitely ſhort of its 
Reality, and internal Conſtitution ; for, whg 
can ſearch out the Almighty, or his Works to 
Perfection? Some of the groſſer Out-lines, 
and prominent Lineaments of Nature, are as 
near as is allowed to Mortals to approach. 
But this 1 think 1 may venture to ſay, that 
Atheiſm may be eternally confounded, by the 


moſt diſtant Approaches to the true Cauſes 


of natural Appearances. And that if the Mo- 
dern Philoſophy demonſtrates nothing elſe, 
yet it infallibly proves Atheiſm to be the not 
groſs Ignorance. 
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garn is nothing a more com- 
mon Subject of Diſcourſe than 


I ; Narare and it's Laus; and yet, 
z 2 8 ö 12 however Uſe His made theſe 

e — 23 Words familiar, there are e few. 

that agree in their Notions about them: The 

: Reaſon of which ſeems to be, that theſe Terms | 
1/ imply Notions ſo compounded,” and ſo far re. 
| e moved 
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nwves from the Knowledge of moſt Men, that 


there are ſcarce any that diſtinctly conceive all 


the Simple Ideas that enter their Compoſition; | 


J.ſhall not pretend to ſettle the Sigaification of 
theſe Words in their utmoſt extent (that being 


perhaps above the Power of human Faculties i in 


this /ap/ed Eſtate) it will be enough to my pre 


ſent Purpoſe, to give the Senſe Lſhall apply to to | 


them in the following Diſcourſe. 


F II. By Nature, I underſtand this vaſt, if 
not infinite, Machine ofthe Univerſe, the perfect 
and wiſe Production of Almighty God, conſiſt. 
ing of an infinite Number of leſſer Machines, 
every one of which is adjuſted by Weight and 
Meaſure. By the Laws of Nature, I mean, thoſe 
Laws of Motion, by which natural Bodies are 


commonly governed in all their Actions upon 


one another, and which they inviolably obſerve 


in all the Changes that happen in the natural 
State of things. But here we are to diſtinguiſh 
between the Laws of Creation and thoſe of Na- 


ture, for not only the great Bodies of this Uni- 
verſe, but the inferiour Machines thereof, were 
formed by a different Law from what they are 


now governed. For none of the Laws of Motion 


or Nature now eſtabliſhed, will any way ſerve | 
to account for the Production, Figure, Size, Mo- 
tion, or Number of the great Bodies of the Uni- 
verſe, not of their Appendages, tho' they may 


help us a little to conceive their Appearances, 
now they are Created, and put in regular and 


beautiful 
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beautiful Norden But this will be i more di- 


ſtinly explained afterwards. 


F Ul. That there is no ſuch Thing a as an Uni. 


verſal Created Soul animating this vaſt Syſtem 


according to Plato, nor any Subſtantial Forms 


according to Ariſtotle, nor any Omniſcient 
Radical Heat according to Hippocrates, not 
any Plaſtick Virtue according to Scaliger, nor 
any Hylarchick Principle according to Hlemy 
Moor, is evident from the following Conſt- 
derations. r. Theſe (as they are now gene- 
rally underſtood, though perhaps a juſt and true 
Senſe might be put upon them) are meer A.. 
legorical Terms, coined on purpoſe to conceal 
their Author's Ignorance. When ſome Philoſo- 
phers could not account for the Appearances of 
Nature, they were ſo far from owning any want 
of Knowledge, that to keep up their Credit 
with the thoughtleſs and credulous Part of 
= Mankind, they attributed theſe unaccountabe 
Effects, to unintelligible Beings of their own 
Contrivance, which neither had Foundation 
nor Exiſtence in Nature: But whoever will give 
fthemſelves the leaſt Trouble to conſider the 
Matter, will plainly ſee, that they really meant 
nothing by thoſe amazing Terms, but to diſ- 
guiſe their own Ignorance. 2. Theſe deputed 


Beings (as they ate commonly underſtood )' are 
derogatory from the Wiſdom and Power of the 
Author of Nature, who doubtleſs can govern 


this Machine he could create, by more direct 
1 . and 
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and caly Methods, than employing theſe ſub- 
| ſervient D/vinities. 3. The Appearances them- 
ſelves, to ſalve which they were contrived, 
may be by more intelligible and leſs indirect 


Principles accounted for, as in ſome meaſure. 


ſhall be afterwards ſhown. And Beings arc 
not to be multiplyed without a plain Necel- 
ſity. 4. Laſtly, Theſe very Beings will not 
ſerve the Deſign of their Creation, unleſs we 
_ endow them with Powers and Faculties above 
the Dignity allowed, by their Authors, to ſuch 
ſecondary Agents. 

do not here intend, to inſinuate any thing 
againſt the Miniſtry of Angels, or the Admini. 
ſtration of Subordinate Spirits in the All-Wiſe's 
Government of the World, and in the Works 
of his Providence: On the contrary, I think 


that more certain, than any Thing in our Phi- 


loſophy diſcoverable by the meer Uſe of Hu- 


man Faculties can be, ſince even moſt of thoſe | 


| Appearances which wc account for from our Phi- 


lolophick Principles, may, for ought we are ab- 


ſolutely certain to the contrary, "be owing to 
them. But as we are not to have recourſe to 
their Agency, without plain Neceſlity, fo they 


were never intended by the Inventers of thele 
Secondary Agents J have been now diſproving: 


On the contrary, by theſe, as they are common- 
ly underſtood, are meant ſome lifeleſs, indepen- 
dent, fanciful Powers, Principles, or Faculties, 
; Face in true Philoſophy, and incon- 


ſiſtent 


” am; 


ſiſtent with reveated Religion, though perhaps 
an Explanation may be made of them _ 
ous to both. 


§ w. The Scheme of Nature which ſeems 


moſt agreeable to the Wiſdom of it's Author, 


according to the modern Diſcoveries, is ( ſuppo- 


ſing the Hyſtem of the Unzverſe already created) 
| that he has ſettled Laws, and laid down Rules, 
conformable to which natural Bodies are gos 


verned in their Actions upon one another, and 


according to which, the Changes in the mate 
rial Part of this & ien are broughr about, which 
all Bodies inviolably obſerve, and which of them- 
ſelves naturally acting, they nevertranſgreſsinthe 
leaſt degree, whilſt God Almighty, by his intimate 


Preſence, in, and with, cyery ſingle Part of the 
Univerſe, preſerves them in their Faculties and 


Operations. All the Integral Parts of Nature, 
have a beautiful Reſemblance, Similitude, and 


Analog y to one another, and to their Almighty 


Original, whoſe Images, more or leſs expre ſſive, 
# according to their ſcveral Orders and Gradati- 
ons in the Scale of Beings, they are; and they 


who arc Maſters in the noble Art of juſt Aua- 
ogy, may, from a tolcrable Knowledge in any 
one of the Integral Parts of Nature, extend their 
Contemplations more ſecurely to the Whole, or 
any other Integral Part leſs known, Thus this 


great Machine of the Univerſe has CREE NF 


blance to the leſſer one of a humane reature; 


for, as in the laſt, the vital Functions are per- 
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formed by general and conſtant Laws; the Food 


1 


is concocted, the Heart beats, the Blood circu- 


lates, the Lungs play, the Secretions are made, 
by the Laws of Motion, and the conſtant Rules 
of Action of the leſſer Bodies upon one another: 
So the great Bodies in the ſeveral Sy/fems of 
the Univerſe, move in their Orbits, turn about 
their Axes, and act upon one another, ac- 
_ carding to the eſtabliſn'd Laws of Motion, 
and the great Principles of Activity of theſe 
greater Bodies upon one another. Again, 
ass the ſpiritual Part of the human Com- 
pound, is intimately preſent with, preſides o- 
Ver, actuates and enlivens the whole and each 


Part of the Body; ſo the Infinite Creator and 


Governour of the Univerſe is co- extended with 
infinite Space, is intimately preſent with every 


ſingle Point of it's Dimenſions, preſides over 


the Whole and all it's Parts, maintains their 

Being and their firſt impreſt Energy. The Ana- 
b might be carried to many, and much more 
ſublime Speculations; but theſe are ſufficient 
for my preient Purpoſe, which. is to ſhew in 
the following Sheets, according to my poor A- 


bilities, that the beſt and moſt ſatisfactory Ex- 
' plications of the Appearances of Nature hitherto. 


diſcovered, do all evince the neceſſary Being, 


and ſpecial Providence, of God Bleſſed for ever. 
F V. It is not my Deſign here to explain all 
che particular Laws of Motion, and of the Adli- 
ons of Bodies upon one another, nor could it 


be 
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be well done i in ſo narrow a Compaſs 21 have 
propoſed to myſelf; I ſhall here only ſet down 
the General Laus of Nature, which virtually 
include theſe others, and infer ſuch Concluſi- 
ons from them, as I find moſt neceſlary for cleats 
ing _ Parts of the following Diſcourſes, 


LAW J. 


A LL Bodies perſevere in the ſame State of 


ſame ſtraight Line, unleſs they are ſtop'd by ſome 


oppoſite Force, or turned out of their Courſe 
by (ome differently directed Violence. | © 
F VI. To ſhew how inviolably this Law is 
obſerved by natural Agents, we need only con- 
ſider, it never has been obſerved that any Body. 
did of itſelf bring itſelf from Reſt to Motion; 
nor that ever any Body in Motion brought 
itſelf to Reſtz nor that ever any Body in Mo- 
tion, of itſelf altered it's Courſe, but that 
Wwhere-ever ſuch Changes happened, there were 


always evident Cauſes. If Bodies changed their 


Places of t themſelves, all Things would run in- 
= = to 


Reſt, or of Moving forward in a ſtraight 

. Line, unleſs forced out of that State by ſome 
_ outward impreſt Violence; that is, all Bodies 

at Reſt will naturally, and of themſclves, for evet 

continue in Reſt, unleſs ſome external Cauſe 

put them in Motion: And all Bodies in Motion 
will naturally move forwards for ever in the 


| 
1 
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to Contuſion, nor would there be any certain 


Means to re gulate the Motions ofthe Univerſe, 


We are certain, Projectils wouid for ever move 
on in the lame right Line, did not the Ait, their 


own Gravity, or the Ruggedneſs of the Plane, 


on which they move, ſtop their Motion; or 
did not ſome Body with a different Direction 

alter their Courſe. A Top whoſe Parts, by 
theit Coheſion, hinder one another's reQilinear 
Motions, would never ccaſe to turn round did 
not the Air gradually impair it's Motion. Na- 
tural Bodies conſiſt of a Maſs of Matter, which 
by itſelf can never alter it's State; and if Bo- 


dies are once at reſt, they muſt continue ſo, 
unleſs ſome new Force put them in Motion. 
If in Motion, the ſame Energy will continue 


them in Motion, and drive them forwards in 
the ſame Directions. | 


4 


F VII. Moreover, there is in Mattor a paſſive 
| e which Sir Iſaac Newton very well 


exprelſes by the is Inertiæ, whereby Bodies 


reſiſt, to the utmoſt of their Power, any Change 
1 Alteration of their State, whatever it be, ei · 
ther of Reſt, Motion, or it's Direction; and 


. this Refiltance i is always equal i in the ſame Body, 


and in different Bodies is proportional to the 
Quantity of Matter they contain. There is 
required as much Force to ſtop a Body in Mo- 


tion, as is required to put it in Motion, and e 


contra; and therefore ſince the ſame Body e- 
| aua reſiſts the SODILAT equal Changes of it's 


State, 
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State; this Reſiſtance will operate as power- = 


fully to keep a Body in Motion, as to kee 


at Reſt, and conſequently, of itſelf, it can . 
ver change it's State of Reſt, Motion, or Dire- 
ction; for to change it's Direction, is the ſame 


Thing as to move of itſelf another Way. Mat- 
ter then of itſelf*fs ſo far indifferent to Mo- 


tion or Reſt, that it is no more inclined to the 
one than to the other, and does no leſs reſiſt 

a Change from Reſt to Motion, than from Mo- 
tion to Reſt. This Vis Inertiæ is no where more 


conſpicuous, than in the ſudden Motion of a 


| Veſſel full of Liquor upon a horizontal e S 
At firſt, while the Veſſel is moving along the 


Plane, the Liquor ſeems to move with a Dire- 
ction contrary to that of the Veſſel, the Water 
riſing on the hinder Side of the Veſſel. Not 


that there is really any ſuch Motion impreſſed 


upon the Liquor, but that, by this Vis Interiæ, 
the Water endeavouring to continue in it's 


State of Reſt, the Veſſel cannnot immediately 


communicate it's Motion to it, by reaſon of 


it's Bulk and fluid State; but the Liquor per- 
ſeveres in it's State of Reſt, whilſt the Veſlel 


makes forwards, and ſo ſeems to move a con- 


trary way. But when once the Liquor has the 
Motion of the Veſſel intirely communicated to 


it, and begins to move with a Velocity equal 


to that of the Veſſel, if the Veſſel be ſuddenly 


ſtopped, the Liquor continues it's Motion, and 
ones over the Sides of the * This Paſe- 
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five Principle, or Vis Inertiæ, is eſſential to 
Matter, becauſe it neither can be deprived of 
it, nor intended or remitted in the ſame Bo- 


dy, but is always proportional to the aun 
of Matter Bodies contain. 


Corollary * * 


9 VII. Hetice it is evident, that no Particle 


--_ Matter, nor any Combination of Particles, 
| that is, no Body, can either move of them- 


ſelves, or of themſelves alter the Direction of 
their Motion; Matter is not endowed with 


Self. motion, nor with a Power to alter the 
Courſe in which it is put; it is meerly paſſive, 
and muſt for ever of itſelf continue in that 


State and that Courſe thar it is ſettled in; and 


If it cannot move of itſelf, it can never alter 
it's Courſe of itſelf when in Motion; for to | 
alter it's Courſe of itſelf, is only to move of 


itſelf after a N Manner. | 


| Corollary 2. 5 


9 IX. Hence | it is Evident, that no o Body put 
in Motion will naturally, and of itfelf, move 
in a Carve Line. All Motion is naturally for- 


ward in the ſame ſtraight Line with the Direction 


of the moving Force; but whatever moves in 


à2 Curve Line muſt in every Point alter it's Di- 
rection, and therefore naturally of itſelf, no 
Body can move in a Curve Line. 


— — — — 
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Corollary 3 


g X. Hence the great Bodies of this Unis 


verſe, the Planets, their Satellits, and the Co: | 


mets do not naturally and of themſelves (tho 


at firſt put in Motion) move in their reſpeQive 


Orbits, which are Curve Lines returning in- 


to themſelves, but are kept in them by ſome 


attractive Force, which if once ſuſpended, they 
would for ever run out in right Lines, and con- 
ſequently the Motions of theſe Great Bodies 
in their Orbits do abſolutely depend upoh this 
attractive Force, whenceſoever it ariſes, 


Corollary 4. 


ß XI. Hence neither Motion nor Reſt (1 
mean not one of them particularly) is eſſential 


to Matter; i. e. Matter is indifferent as to either 


of theſe particularly, and does as much reſiſt 


it's being changed from Reſt to Motion, as it 


does the being changed from Motion to Reſt. 


And as any Force will imprint ſome Degree of 
Motion on a quieſcent Body, ſo the ſame De- 


| gree of Force impreſſed at the ſame time with a 


contrary Direction, will bring it to Reſt again; 


but it is not neceſſary to the Being of Matter 


that it be in Reſt or Motion, for Matter will be 
ſtill Matter in which ever of theſe States it 
be, Ina Word, ſince the formerly mentioned 

5 5 nnn bo wel. paſlive : 
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paſſive Principle, or Vis Inertiæ, is eſſential to 
Matter, it thereby becomes indifferent as to 
Motion or Reſt, and is equally ſuſceptible of 


Omer according as the extrinſick Force * Ac: 


Ko WE 


Corollary 5. 


Fs XII. Henee the Neceſſity of a Vacuum, or 


Space diſtin from Matter, is clearly demon- 
ſtrable: For ſince, by their Vis Inertiæ, all Bo- 


dies reſiſt to the utmoſt of their Power, any 


Change or Alteration of their State, whether 
of Motion or Reſt; and ſince the Reſiftance 
in the ſame Body is always equal, or the ſame, 
and in different Bodies is proportionable to 
the Quantity of Matter they contain; and ſince, 
Conſequently, if two Bodies containing equal 


Quantities of Matter, and moving with equal 


Celerities in contrary Directions, ſo that they 
. Impinge directly upon one another, will cer- 
tainly both reſt or ſtop at the Point of their 


Concourſe; as alſo ſince it is demonſtrable, that 


two Bodies moving contrary wiſe with equal 
Cclerities, and both reſting at their meeting, 
are equally Heavy; it neceſſarily follows, that 
two Bodies containing equal Quantities of 
Matter, are equally Heavy, and therefore were 
there no Vacuitics in- Bodies, two Spheres of 
equal Diameters ſhould contain equal Quan- 
tities of Matter, and conſequently be equally 
Heavy, 7. e. two Spheres of equal: Diameters, 


one 
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one "ot Gold, another of Wood, ſhould have 
the ſame ſpecifick Gravities, Which being con- 
trary to Experience, there is a Neceſlity of ad- 
mitting Vacuities in the latter Sphere to anſwer 
the Difference of their Gravities. \ : 
It is true, it may be here anſwered, that one 

of the equal Bodies may be ſuppoſed to be more 


poroſe than the other, and the Pores to be per- 


vaded by a ſubtle Fluid, which paſſing freely 
through the Bodies, is not concerned in the In- 


pulſe. And to obviate this Objection, and con- 


ſequently to make this Proof of the Neceſſity of 
a Vacuum amount to a Demonſtration, Sir Iſaac 
| Newton has ſhewn from many repeated Experi- 
ments by Pendulums in Air, Water, and Mera 
cury ; and more exactly by Experiments on hea 
vy Bodies falling in Air, and Water; that the 
Reſiſtance of Fluid Bodies is, always proportio- 
= nal to their Denſities, that is to the Quantities 
of Matter they contain, or their Vires Inertiæ. 
The Reſiſtance in Fluids ariſes from their greater 
Preſſing on the fore, than hind Part of the Bo- 


dies moving in them; and this muſt be always 


in all Fluids proportional to the Quantity of 
Matter they contain, which preſſes on theſe 
Sides, that is, theit Denſity. Bodies moving in 


Fluids preſs upon, and excite a Motion in the 


Fluids in their Paſſage; and this Motion thus 
impreſſed ariſes from "the Exceſs of the Preſſure 
of the Fluid upon the fore Part, above that Preſ- 

: ſure on the hind Part of the moving Bodies; and 
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this Exceſs of Preſſure of Bodies in Fluids, will 
not only raiſe a Motion in them, but will alſo 
act on the Bodies themſelves, by retarding theit 
Motion, according as it is greater ot leſs, whence 
the Reſiſtances of Fluids ariſe; wherefore the 
| Reſiſtances of Fluids, are as the Quantities of 
Matter they contain, or their Dex/aties, which 
alone can make the Exceſs greater or lefler. It is 


true, there is a Reſiſtante in Fluids which may 


ariſe from their Elaſticity, Glutinouſneſs, and 
the Friction of their Parts, &c. This Neſiſtance 
may be leſſer, and in a great meaſure removed by 
the change of the Figure and Size of their Parts. 
But theſe Conſiderations have no place in any of 


the Fluids of our Syſtem, wherein Experiments 


have been made, it having been always found 

that their Reſiſtances were proportional to their 
Denſities. So that no Subtii:zzation, Diviſion of 

Parts, or Refining can alter their Reſiſtances; 
theſe depending intirely on their Denſities ot 
Vires Inertiæ, that is, the Quantity of Matter 
they contain; and the moſt ſubtile Mther 
would give the ſame Reſiſtancè to a Projectile, as 
Mercury, if the Denſity or Quantity of Matter 
were the ſame in the firſt as the laſt: for that 


being ſuppoſed, the Exceſs of the Preſſure or 


Weight on the fore Part, above that on the 
hind Part of the Projectile, would be the ſame 
in both, on which alone the Reſiſtances of both 
depend. Since it is weight alone, that is Matter, 
that can produce Preſſure in inanimate Bodies. 
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| Vide Newton. Schol. Prop. XL. lib. 11. 2d. Edit. 
| From all which it is plain, that if Bodies be ever 
ſo poroſe, and filld with Fluids ever fo ſubtile, 
yet if there be no Vacuities without Matter in- 
tirely, theſe poroſe Bodies muſt be equally heavy 
with the moſt compact ones; ſince the Fluids 
required to fill theſe Pores muſt be equally hea- 


vy with the ſolid Body, ſince both muſt contain 


an equal Quantity of Matter if there be no Va- 
cuities; all Fluids reſiſting, that is indeed weigh- 
ing, in proportion to the Quantities of Matter 
they contain. If therefore there be no Vacuities, 
all Bodies muſt be equally heavy; which being 
contrary to Experience, there is a Neceſſity of 

admitting / acnitres, to account for the diffe- 
rent Weights of Bodies. 


LAW II. 


GX, F HE Changes made in the Mo- 
tions of Bodies are always pro- 
portional to the impreſſed moving Force, and 
are produced in the ſame Direction with that | 
of the moving Force. 

Effects are always proportionable to their ade. 
quale Cauſes, and if any Degree of Force pro- 
duce any Degree of Motion, a double Degree 

of the ſame Force will produce a double Degree 
of Motion, and a triple a triple, and” 10: On” ----- 
and this Motion muſt procced in the fame Di- 


rection 
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rection with that of the moving Force, ſince 


from this only the Motion ariſes; and becauſe 


by the former Law, Bodics in Motion cannot 


change their Direction of themſelves, ſo that, 


unleſs ſome new Force alter it's Courſe, the 
Body muſt proceed in the ſame Direction with 
that of the moving Force: And if the Body 
was before in Motion, the Motion ariſing from 
this impreſſed Force, if in the ſame Direction, 
does ſomuch increaſe the former Motion; if it 
has a contrary Direction, it deſtroys a Part of 


the former Motion, equal to that which is im- 


preſs d; when it has a Direction oblique to that 


of the former Motion, it is cither added to, or. 


ſubſtracted from the former Motion, according 
as the Motion ariſing from a Compoſition of 
| theſe two, is determin d. | 


0 crollary. 


XIV. Hence it is evident, that in the pre- 


ſent Conſtitution of Things, there can be no 
perpetual Motion. By a perpetual Motion, I 


mean an uninterrupted Communication of the 


ſame Degree of Motion from one Part of Mat- 


ter to another in a Circle: Not as Bodies put in 
Motion do for ever continue in the ſame, but 


in ſo far as they are reſiſted or ſtopped by other 
Bodies, but a Circulation of the ſame Quantity 


of Motion, ſo that it, perpetually return undi- 
miniſhed upon the Hl. Mover. For by this 
Law 


* 8 ER 
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| Law, the Motion ptoduced is but proportiona- 
ble to the generating Force; and all Motions 
on this Globe. being performed in a reſiſting 


it, Fluid, viz. the Air, a conſiderable Quantity of 

1c the Motion mult be ſpent in the Communica- 

th tion, on this medium, and conſequently it is im- 

ly poſſible the ſame Quantity of Motion ſhould re- 

o turn undiminiſhed upon the rt Mover, which 

n, is neceſſaty rowatd a perpetual Motion. Morc- 

it Wover, the Nature of Material Organs is. ſuch, 
of that there is no avoiding a greater or lefler UO. | 
n | 


gree of Friction, though the Machin be form- 
ed according to the exateſt Principles of C 
ot. WWmetry and Mechanicks, there being no perfect 
ns WCongruity nor exact Smoothneſs in Nature; the 
of manner of the Coheſion of Bodies, the ſmall 
propor tion the ſolid Matters bears to the Vacui- 
ties in them, and the Nature of the conſtitucnt 
Particles of Bodies, not admitting the ſame, Be- 
I (des, how very imperfect our moſt finiſhed Me- 
pre- ¶ chanick Performances are, a very ordinary Mi- 
no ¶croſcope will eaſily diſcover, Now theſe things 
1, | Wmuſtvery conſiderably diminſh the communica- 
the ¶ ted Force, ſo that it is impoſſible there ſhould be 
lat. a perpetual Motion, unleſs the communicated 
t in Force were ſo much greater than the genera- 
ting Force, as to recompence the Diminution 
ther made herein by all theſe Cauſes, ſo that the 
tity ¶impreſſed Motion might return undiminiſhed to 
ndi- the firſt Mover, But that being contrary to this 
this Law, it is clear, that the Motion muſt con- 
© ũ > my 
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tinuall decreaſe, till it at laſt ſtop, and conle- 


quently there can be no perpetual Motion | in 
the gals State of ON 
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Action of two Bodies upon one another is al- 


LA III 


ways equal, but with a contrary Direction; 2. e. 
The ſame Force with which one Body ſtrikes 
upon another, is returned upon the firſt by that 
other; but theſe Forces are impreſſed with con- 


trary Directions. 


Whatever preſſes or draws 1 is ai 
much preſſed or drawn by that other; if one 
preſſes a Stone with his Finger, the Stone preſles | 
his Finger again. If a Horſe draw forward a 
Stone by a Rope, the Stone does equally draw i 


EPULSE or Re-aftion is always 
equal to Impulſe or Action, or the] 


back the Horſe, for the Rope being equally di- AF | 


ſtended both ways, acts upon both equally. If 


one ſtrike an Anvil with a Hammer, the Anvil! | 


ſtrikes the Hammer with equal Force. The 
Steel draws the Magnet as much as the Magnet 
does the Steel, as is evident by making both 
ſwim in Water; ſo in pulling a Barge to Land 
by a Rope, the Bank pulls the Barge as much 
as the Barge does the Bank; and in the deſcent 
of heavy Bodies, the Stone attracts the Earth 
as much as the Earth docs the Stone; 3. J. e. the 

Forth 
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| Earth gravitates toward the Stone, as EY as the 


Stone does toward the Earth. And the Motions. 
produced by both theſe Gravitations, are equal 
in both, only the Stone is altogether inconſide- 


a rable, in reſpect of the Bulk of the Earth, and 


conſequently the Velocity of the Earth's Moti- 
on toward the Stone is inconſiderable, in re- 
ſpect of the Stone's Motion toward the Earth, 


and therefore the Motion of the Earth toward 
the Stone is inſenſible. 


And Univerſally in all 
the Actions of Bodies, if a Body act on ano- 
ther, and change its Motion any manner of 
way, that other will make the ſame Change i in 
the Motion of this Body with a contrary Dire- 


| tion, ſo that by theſe Actions there are made 


equal Changes, not of the Velocities but of the 
Motion; for the Changes made on the Veloci- 
ties in contrary Directions, are in a reciprocal 
Proportion to the Bodies. Dogs 
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| Corollary I, y 

XVI. If a Body A, be impelled by two! 7 
different Forces, one in the Direction AB, with Mt 
the Velocity M; another in the DireQtion AC, | wy 
be 


5 2 5 4 * — - 8 i | — x 1 0 5 
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whh the Velocity N, TIE AB to AC, as MP 
to N, compleat the Parallelogram AB CD, be 5 
Diagonal of which is AD. The Compoſition 
of both theſe Forces will make the Body de. 7 
{cribe the Diagonal AD, and in the ſame time F Ex 
as it would have deſcribed either of the Sides; 
for becauſe the Force, whoſe Velocity is * 

acts in the Direction AC, parallel to BD, 

will not in the leaſt hinder or deſtroy the Ve. 
locity in the other Force, by which it tends to 
the Linc BD. Wherefore the Body will reach th 
BD in the ſame time, whether the Force, whole dic 
Velocity is N, be impreſſed or not; and there. Wh + 
tore in the end of this time, it muſt be == | 
TY ſome⸗ 
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ſomewhere in BD; in like manner, the Force 


W wholc Velocity is as M, acts in the Direction 
AB, parallel to C D, and therefore will not 


hinder the Velocity in the other Force in pro- 
ceeding to CD, and the Body will reach CD in 
the ſame time, whether the Force, whoſe Ve- 


© locity is M, act or not; and conſcquently, in 
the end of the fame time, it muſt be lomewhere 


in CD, but it cannot be found in BC and CD 
both, but at the Point D, therefore, G 


Corollary 2. 


= $XVII. From theſe Laws, and their neceſ- 

ſary Conſequences, all the Rules of Bodies al- 
cending or deſcending in vertical Lines, may be 
deduced, as alſo, the Rules of the Congrefles 
and Reflections of two Bodies, as the Grometers 


have ſhewn. From the precceding Corollary, the 
Method of compounding and reſolving Moti- 


ons in any given Directions may be drawn, for 
Example, ( ſee the former Figure) the Compoſi- 
tion of the direct Force AD, of any oblique. 
ones, ſuch as AB and BD, as allo the Reſo- 
lution of the direct Force, into any oblique 
ones, ſuch as AB and BD, and likewiſe the 
ratio of an, oblique Force to move a Body, to 
that of the ſame Force coming with a perpen» 

| dicular Direction to move the ſame Body; for 
Example, ( ſee the following Figure) let an oblique 
Force, as AC, be impreſſed upon the Body E 


Cs in 
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in C, at the Point C erect a perpendicular CD 
and from A let fall a perpendicular upon CD 
and another upon CB; then by the former Co. 
rollary, the Force A C may be reſolved into thef 
two Forces AD and AB, of which only A! 
has an Energy to move the Body E; where. 
fore the oblique Force AC is to the ſamcPÞj 


A 1 | 


Force coming, with a perpendicular Direction ; 
as AB to AC, or as the Sine of the Angle off 
Incidence AB to the Radius AC. The ſame i 
true of the Energy of an oblique Stroke upon 
the Body E, to that of the lame ſtriking pet 
pendicularly. 


From the ſame preceding Corollary, it fol. 


lows, that if a Body A be impelled or draw 
by three different Forces in three different Di- 
rections AB, AE, AC, fo that the Body yields 


[0 
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to none of em, but continues in £quz/zbr/o, theſe 
three Powers are to one another as three right 
Lines drawn parallel to their Directions, and 

terminated by their mutual Concourſes. If AD 
repreſent the Force by which the Body A is im- 
pelled from A to B, then will the ſame AD re- 


* 3 i 
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5 preſent the contrary qual Force, whereby i itis 
le of 
me is 
upon 


impelled from A to D. But by the former Co- 
rollary a Force, as AD, impelling from A to D, 


is equipollent to two others, acting in the Dire- 


ctions AC, AE, to which the other impelling 
from A to D, 18 $ADtoAC, and AE or CD, 
relpectively. So likewiſe two Forces acting in 


the Directions AC, AE, and being equipollent 
to the Force acting in the Direction AD, from 


A to D, will be to the Force acting according to 


the Direction AD, from A to D, as AC, "LE 


C 4 to 
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to AD; and therefore the Forces acting in the 


n 


Directions A C and AE, and cquipollent to the 


Force acting in the Direction AD, are to this 
Force acting in the Direction AD, as AC, AE, 
or CD, to AD, that is, if a Pody be urged by 
three different equipollent Powers in the Dire- 


Gions AB, AC, AE, theſe three Forces ſhall 


be to one another as AD, AC, CD, reſpective. 


ly, J. e. d. And this ſingle Propoſition is the 


Foundation of all the Mechanicks, as ſeveral 
Ceometers have expreſsly ſhown; ſo that it is 


plain, theſe three Laws do virtually comprehend 
all the Rules of Mechaniſm, and conſequently 


if any Appearance contradict theſe Laws, or 


their neceſſary Conlequences, it is not to be 
Mechanically accounted for. So then in our 


future laquiries, we have nothing to do to ſhow 
any thing is immechanical, or not according to 
the eſtabliſhed Laws of Nature; but clearly to 
_evince, that it contradicts ſome of theſe Laws 
or Corollaries. 
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CHAP. II. 


| Of Attraftion or Gravitation in Bodies, and 


an Account of ſome of the Appearances of Na- 
ture, from this Principle and theſe Laws now 
efabliſted. 


XVIII. Aving thus explained the Laws 
5 J that uninterrupted Nature con- 

| ſtantly purſues in bringing about her Purpoles and 
Effects, I come in the next Place to apply theſe 
tothe molt ſimple, uniform, and regular Appear- 
ances that have as yet been obſerved; and thele 
are the Mations of the Celeſtial Bodies. Many 
repeated Obſervations, and almoſt every ſingle 
{ Appearance of theſe Bodies, evidently demon- 
| ſtrate them to revolve in Curve Lines, and there- 
fore by the 1ſt Law to be drawn out of their 
rectilinear Courſe, by ſome extrinſick Force act- 
ing on them, Let us then enquire how it 
comes about, that theſe Bodies do perſevere in 
their Motions, and do conſtantly move round 
in the ſame Tracts, without making the leaſt 
Deviation. Now, that can happen but one of 
theſe two ways, viz. either by the Force of 


ſome Celeſtzal Fluid (called a Vortex) which car. 


| ries them about, or by ſome Retentive Central 
Force which hinders them from running out in 


ar aight Lings, when they are once put i in Motion 
IF 


. 
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by the Fingers of him who framed this maryel. 
lous Machin of a World. e 
XIX. In order to account for the Cele/tial 
Appearances, Des Cartes ſuppoſes the Matter of 
this Univerſe to have been at firſt divided by 
Almighty God, into innumerable little equal 
Parts, each endowed with an equal Degree of 
Motion, both about its own proper Center, and 


1 — 


| ſeparately among themſelves, fo as to conſtitute, 


a Fluid; as allo that ſeveral Collections of theſe 
Parts were endowed with a Motion about dit- 
ferent Points (at equal Diſtances) as common 

Centers, ſo as to compoſe different Yortzces, and 
that theſe Parts being made round by ſuch in- 
teſtine Motions, did produce G/obules of dif- 


ferent Magnitudes, which he calls the Matter 


of his ſecond Element; as alſo that the ſmall 

_ Rafpings and Filings of the angular Points of 

theſe Gl/obules driven violently many different 

Ways, did make up the Matter of his fir/# Ele. 
ment; and ſeeing there would be more of this 
_ firſt Element than was ſufficient to fill the Vacui- 
ties between the Globules of the ſecond Element, 
he ſuppoſes that the remaining Part would be 
driven toward the Centers of the Vortices, by 
the circular Motion of theſe Globules, which 
did for that Reaſon recced from it; and being 

there amaſſed ina Sphere, would in the Center 
of every Vortex produce a Body like the Jun; 
that the Sun being thus framed, and moving 
about its own Axe with the Motion of the _ 
1 ts e 0 
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of the Matter of the Vortex, would neceſſarily 
throw out ſome Parts of its Matter through 


the Vacuities of the G/obules of the ſecond Ele- 


ment, which conſtitute the Vortex, eſpecially | 
at theſe Places which are diſtant from its Poles, 


receiving by theſe Poles as much as it loſes about 
the Ecliptick; and by this would be able to 
carry round with it theſe G/obules which are 
neareſt, with the greateſt Velocity, and the re- 

moter with a leſs; and that ſo of neceſſity theſe 


| Globules that arc neareſt the Center of the Sun 
| would be leaſt, for were they greater or equal, 

they would, by reaſon of their Velocity, have 
a greater centifrugal Force, and therefore receed 


from the Center. Now ſhould it happen that 


any of theſe dun- like Bodies in the Centers of the 


ſeveral Yortices ſhould be ſo incruſtated and 


{ weakencd, as to be carried about in the Vortex 


of the true dun, if it were of leſs Solidity, or 


leſs capable of Motion than the Globules, to- 
wards the Extremity of the ſolar Vortex, then 
it would deſcend toward the Sun, till it met 


with G/obules of the ſame Solidity, and capable 


ofthe ſame Degree of Motion with it, and 


being fixed thcre, it would for ever be carried 
about by the Motion of the Vortex, without 


either approaching to, or receeding from the 


Fun, and ſo become a Planet. Suppoſing this 
true then, we may imagine our Syſtem to have 
been at firſt divided into ſeveral Vortices, in the 


Center of which was a lucid ſpherical Body, 


and 
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and that ſome of theſe being gradually incru- 
ſtated, were ſwallowed up by others, more 
powerful and bigger, till at laft they were all 


deſtroyed and carricd away by the biggeſt Solar 


Vortex, except {ome few that were thrown off 
in right Lincs from one Yortex to another, and 
became Comets. Hence it appears according to 
this Jy/Zem, that the Planets that are neareſt the 
Jun, are leaſt ſolid; which is Des Cartes's Rea- 
fon why the Moon ſhows always the ſame Face 
to us, becauſe that Hemiſphere that is oppoſite 
to the Earth, is ſomewhat more ſolid than the 
other. As alſo that the Matter of the firſt Lle- 
ment, which makes up the Body of the Jun, 
moves with greater Velocity the Parts of the 
Vortex, and the Bodies (wimming therein, that 
are ncareſt it, than thoſe that are remoter; 
which is the Reaſon why the Planets next the 
Jun ſiniſh their Periods ſooner, than thoſe that 
are more remote; and that theſe Planets move 
about their own Axes, becauſe they were Sun. 


lite, lucid, and revolving Bodies before. 
F XX. Now not to mention the many De- 


fects in the mechanical Production of this ima- 


ginary HY ſtem, 1 ſhall only take Notice of the 


known Celeſtial Appearances it contradicts; and 
the Abſurdities would follow, though we ſhould 
allow the Author all that he would have grant- 
ed. And 1. It is certain, that a Vortex produced 
by the Revolution of a Sphere, about a given 
Axis, would be propagated in infinitum, pd no- 

= . ting 
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thing did hindcr it ; and ſecing there muſt be, 
as many ſuch /ortices as there arc fixt Stars, 


one Vortex would neceſlarily run into another, 


and every Particle would be ated by a Motion 


compounded of the Motions of all the Central 


Spheres, which is abſurd, and contrary to that 
Conſtancy and Limitation obſervable in the Ce— 


leſtial Appearances. 3, Since the Motion of 
the Parts of the Yortices ncareſt the Center is 
| ſwifter than that of the more remote, they will 


preſs upon the exterior Parts, and thereby per- 


petually communicate ſome Part of their Mo- 
tion to them; and therefore theſe interior Parts 


of the Vortex will be continually loſing ſome 
Part of their Motion, which never being rc» 


ſtored, theſe Parts muſt gradually move flower, 


till at laſt the Motion is quite deſtroyed. 3. Ac- 


cording to this Hypotheſis, cach Planet is of the 
lame Denſity with the Parts of the Vortex in 


which it ſwims, and is governed by the lame 
Laws of Motion, and is, as it were, only con- 


creted Parts of the Vortex: Now the Times of 


the periodical Motion of Bodics, carricd about 


by a Vortex, arc in a duplicate Proportion of 


the Diſtances from the Center; whercas the 
Squares of Times of the periodical Motions of 


the Planets, arc as the Cubes of the Diſtances 
from the Center, and conſequently the Pla- 
nets cannot be carried about by a Vortex. 4. If 


a Vortex ran out in mfinitum, then a Body 


carried round by it would certainly deſcribe 2 
OO ; perfect 


* * 
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perfect Circle, unleſs ſomething ſolid did hin- 


dcrit, and therefore, the greater Diſtance there 
were between theſe ſolid Bounds, or the lar- 


ger the Baſon were which contains the Vortex, 
in reſpect of the Orbit of the Body carricd 


about in it, the nearcr would this Orbit ap- 


proach to a Circle, z. e. The Excentricity of the 


Planets neareſt the Sun, would be leſs than that 


of thoſe more remote, the contrary of which 


is truc; for that of Mercury is greater than that 


of Saturn. Morcover, ſince the Planets in this 
Vortex would neceſſatily move in Orbits nearly 
ſimilar to that of the Sides of the containing 


Baton, it would follow, that the Aobelia of all 


the Planets (cen from the Sun, would be directed 
toward the ſame fixt Stars; but this too is 
contrary to Obſervation. Likewiſe the Matter 

of the Vortex (as of every Fluid) when bound 
up within ſtrait Bounds, muſt neceſſarily move 
faſter than when enlarged in a wider Channel; 
i. . The dun ſeen from the Earth, muſt ſeem 


to move faſter in the beginning of Virgo, than 


in the beginning of Pzſces, which contradict 
Experience. 5. A Body carried about in a Vortex 
of the tame Denſity with it, would neceſſarily 
deſcribe a Circle, to whoſe Plane the Axis of 
the central Body, which produces the Circula- 
tion of the Fluid, would be perpendicular; but 
there is not one Planet to the Plane of whole 
Orbit the Sun's Axis is perpendicular. Laſtly, 


The me have their Orbits, not only oblique; 
but 
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but ſometimes at right Angles with the Plane 
of the Ecliptick ; ſometimes the Courſe of theſe 
Comets is Diametrically oppolite to that of the 
Jun; they perſevere in their Motions without 
any change, they delcribe cqual Areas by a 
Radius from the Sun in equal times, they enter 
into the Vortex of the dun, all which is impoſ- 
ſible, if the Solar Vortex moved round with 
Force ſuthcient to carry theſe valt Bodies of the 
Planets along with ir. 
S XXI. This Hypotheſis is ſome what altered 
and mended by the famous Mr. Leibnitg; he 
1ccommodatcs it better to the Celeſtial Appcar- 
ances, and makes it agree more exactly to the 
Rules of Geometry, He firſt of all ſhows, that 


all Bodies, which in a Fluid deſcribe a Curve- 
Line, are moved by the Fluid ; for of them- 


ſelves they would deſcribe right Lines, and no- 
thing but the Fluid concurs to turn them out of 
their way. He next ſhows, that every Planet 
is carried about by a Motion compoundcd of 


two other Motions, viz. ac Harmonical Circu- 
lation of the carrying Fluid, and a Pararentrical 


Motion of acceſs to, or receſs from the dun. kor 
underſtanding theſe Terms, we mult obſerve, 
that the P/aners delcribe Area's by a Radins from 
the 942, proportional to their times. Now the 


Huid that carries the P/axets, muſt of neceſſity 


circulate ſo as to produce this effect, which 
cannot be done otherwiſe, than by ſuppoſing 
numcrable concentrical Orbs of excccding 
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Thinneſs to make up the Vortex, every one of 
which has its own proper Way of Circulation, 
_ vis. thoſe Orbs that are neareſt the Sun circu- 
late faſteſt, and the Velocities of the Circula- 
tions are every where reciprocally proportional 
to the Diſtances of the reſpective Orbs from 
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et end 


the Sun, which will neceſſarily make the Planet 


in whatever part of a Vortex it is, deſcribe equal 
Area's in equal Times; for theſe Area's are in a 
compounded Proportion of their Radii or Di- 
ſtances from the Sun, and a reciprocal Propor- 
tion of the Arches or Lengths of the Circula- 
tions, which in this Caſe will make a Proportion 
of Equality; and this Law of Circulation of the 
Vortex he calls Harmonical. The Paracentrical 
Motion is compounded of two others, vig. the 
 Excuſſory Impreſſion of the Harmonical Circu- 
lation, whereby all Bodies moving in a Curve, 
endeavour to receed from the Center by the 
Tangent, and the Attraction of the Sun or the 
Gravitation of the Planet toward it; and this Mr. 
Leibnit is of Opinion ariſes from an Impulſe 
communicated by the Circulating Fluid. Now 


ſince the Planets move in Ellipticł Orbits, in 
one of whole foci the Sun is, and by a Radius 


from the Sun deſcribe equal Area's in equal 
Times, which no other Law of a Circulating 

Fluid, but the Harmonical Circulation can ac. 
count for, we muſt find out a Law for the 24. 
racentrical Motion, that may make the Orbits 
Elliptick., The Excuſſory Impteſſion of the Cir- 
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5 ee Fluid. would throw off the Planet from 
W che Center by the Tangent. Wherefore the At- 
traction of the dun, or the Gtavitation of the 
8 Planets towards it, muſt be ſufficient to deſtroy 
this Effect; and beſides, to make them move 
in Ellipticb Orbits, which cannot be brought 
about, unleſs this Attraction or Gravitation be 
reciprocally as the Squares of the Diſtances from 
the Focus, which is the Sum of Leibnitæ s Do- 
aArine upon this Head. 
XXII. But even this Account of the Cele- 
ſtial Motions is both precarious and inſuffici- 
cnt, for theſe Reaſons. 1. The Comets, as was 
formerly ſaid, have their Orbits, ſome of them 
| very oblique, nay, ſometimes at right Angles 
with the Zodzak; and ſometimes the Courſes of 
theſe Comets are quite contrary to that of the 
Planets: Now the Comets deſcribing about the 
Sun Area's proportional to the Times, muſt be 
carried about by a Harmonically circulating 
Fluid, as well as the Planets, and thus we ſhould 
have Vortices contrary to YVortices, which is very 
abſurd. 2 This Suppoſition is not only un- 
| reaſonable, but diſagreeable to the uniform 


Simplicity of Nature; nor is there any thing in 


the Motions of the Heavenly Bodies ſo difficult 
to explain, as this very Hypotheſis, which is in- 
troduced to account for them. Beſides, 3. In 
equable Motion, the Times are always as the 


Spaces directly, and the Velocities reciprocally ; 


but! in a Circular Motion, the Spaces in one Re- 
volution 
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volution are as the Radii, and in an Harmonica an- 


. 


Circulation, the Velocities are as the Rad: re- 


ciptocally; and therefore the periodical Times | 
of a Fluid circulating Harmonically, are in the We 
Duplicate Proportion of the Radii. Now the 


periodical Times of the Planets are in Seſqui- 


plicate Proportion, and not a Duplicate Propor- 
tion of the Diſtances from the Center or the Radi 
and conſequently the Planets cannot be carried 


about by an Harmonzically circulating Fluid. To 


this it may be anſwered, that This Harmonica 
Circulation is not continued from Mercury to 


Saturn, but is interrupted, and reaches only 
from Mercury's Periheliumtohis Aphelium, and 
there breaks off; and begins again at Venus! 


Perihelium, and reaches to her Aphelium, and i 
there again interrupted; and ſo on through the 
wWuhole Syſtem of Planets: But what a ghaſtly 
and unſightly kind of Deformity there would | 
happen on this Suppolition ? Every one may es- 
ily ſee, this is not like the uniform and ſimple 
Meaſures of Nature. Beſides, the Comets mo- 
ving forward in the Zodzak, paſs through all 


theſe Chaſms and Interſtices, and, notwithſtand: 


ing, move in the ſame manner, as if they weite 
carried by a Fluid, ciculating Harmonically ac 
_ cording to ſome uniform Law, neither do their 


Appearances ſhew the leaſt Suſpicion of thelc 
Interruptions. 


XXIII. It being thus proved, that the Ce- 
leſtial Bodies do not revolve by the means of 
any 
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any circulating Fluid, they muſt be kept in 
W their Orbits by ſome Attractive Power in the 
BY 52, or by ſome gravitating Power in them to- 
Wards him, which is the fame thing, ſince it 
W muſt be mutual by the third Law. This Gra- 
| E vitating or Attracting Power of the great Bo- 
dies of the Univerle towards one another, ſome 
BW Philoſophers endeavour Mechanically to account 
for, from the Action of a Subtile Matter, which 
E violently whirling round the Sx in general, the 
Earth and thereſt of the Planets in particular, 
and acquiring thereby a Power of receeding from 
the Center, impels Bodies towards that Center 
about which the ſtrongeſt Circulation is made; 
or being driven with an immenſe Velocity in 
tight Lines according to all poſſible Directions, 
impels the Body according to the Directions of 
that part of this Subtile Fluid, which is leaſt 
reſiſted by the interpoſition of other Bodies. 
es: And thus, not only Bodies within the Sphere of 
vpic ¶ the Earth's Activity arc impelled towards it, but 
mo- alſo the Planets do gravitate towards the Sun. 
1 all W But without entering into the particular Manner 
and: WW of the Explication of Gravitation according to 
were this Scheme, there be two or three ObjeQions 
y ac- WW againſt all the poſſible Accounts of Gravity in 
theit WW particular, or Gravitation in general from the 
theſe Circulation of a Subtile Matter. 1. It is im- 

poſſible from the firſt Part of this Hypotheſis, to 
Ce-. account for Bodies gravitating towards a Point; 
fot the Motion quaquaverſim in a great Circle 
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| Difficulty, is a Conttadiction to Nature, no 
ſuch thing being either conceivable or poſlible, 
2. It 10 impoſſible to explain whence the Cir. 


after ſome certain manner to produce the Mo- 
tion of that Fluid which is the Cauſe of Gra- 
vity, and ſo on n infinitum; or elſe we mult 


admit its Motion without any Caule, je is 


———Ʒä— — 


of the Sphere, which is alledged to ſalve this : 


cular Motion of this ſubtile Fluid comes ; there 
mult be conceived another ſubtile Fluid moving 


harderto conceive than Gravity irſelf; - That the 
Matter which is the Cauſe of Sly or by are 


whoſe Motion it is produced, in all the poſſible MW har 
Mechanical Explications thereof, muſt be with. ficd 


out Gravity, which isabſurd, Matter being eren fit: 
where in reaſon to be ſuppoſed of the ſame un pol 


form Nature, and its Gravity to be always pro- Tal 


portional to the Quantity of its ſolid Mats. Fot N of 


ſince all the Bodies we can make Obſervations the 
upon are heavy, as well as extended and impe - Par 
 netrable, it is reaſonable to conclude ſo of all thre 
Bodies whatſoever ; elſe all Untverſal Propertie  artt 


in Philoſophy muſt be given up. And theretorc I be 
it is Abſurd to ſuppoſe there are ſome Portions I 4p; 
of Matter without that Quality, which cvery © ditic 
Portion of Matter we can make Obſervations W whi 


on has. 4. Bodies from the Impulſe. of a Fluid out 


can only gravitate in proportion to their Surta- W mo) 


ces, and not according to their Quantity ot diff 


Matter, which is contrary to Experience; for I toge 


we ang all Bodies oe in 88 to plic 
0 theit 
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their Solidities, 2. e. their Quantity of Nader ; 


; And though this Difficulty may be removed, by 
| ſuppoſing Bodies to conſiſt originally of Cylin- 
| ders of infinitely ſmall Baſes ; for on ſuch a Sup- 


poſition, theſe Cy/znders would be to one ano- 


ther as their Surfaces, their Baſes being nothing; 
and conſcquently, the Gravities of Bodics, which 
| by tne Action of this ſubtile Fluid are as thcir 
| Surfaces, would be alſo as their Solidities, 7. e. 
the Quantities of Matter they contain ſince 
the Surfaces of the original Particles of Bodies, 
| arc as their ſolid Contents: Yet this is ſo very 
| hard a Poſtulate, to require Bodies to be diverli- 


hed, only by the Lengths of their primitive con- 


ſtituent Cylinders, that I cannot ſee how it can 
| poſſibly account for all the Varietiesof Colours, 
Taftes, and Smells, and other ſenſible Qualities 
of Bodies, which ariſe from the Diverlitics of 
the Texture and Figure of their conſtituent 


Parts. But that which, in my Opinion, over- 


throws all ſuch Mechanical Accounts, however 


artfully contrived, is that, 5. There ſcems to 
be neceſſary, toward a full Explication of the 
Appcarances of Nature, ſeveral different Con- 


ditions of this Univerſal Law of Gravitation, 


which cannot be Mechanically explained with- 
out ſuppoſing different Syſtems of this Fluid to 
move after different Manners, and according to 
different Laws, which will neither accord caſily 
together, nor ſeem like the Limitations and Sim- 
plicity of Nature. That there are different 

. D Con- 


% 
— = — 
A — — — * —— — — - - " Pr; — = - . — r TEST * * in Wes * as 
4 6 £ . L IP > 2 8 2 — _ 2 — 8 % Ws N ne ; 2 — — —— 2 oh 2 50 — . 5 . — : — — 09% > - 2 * * * » 4 
— W . _ rb; 3 Ls 2 * 2 * * * 4 "age ** ——— — a. 7 5 — —8 — * 9 — 1 2-46 h — Swan = rf — 1 9 1 
— — 9 * — — r N SIO — — * . . 8 * — Wks lo _ n S Nee PR 4 A TOO p — 
. x C WY n 2 ENS —— IS 1 PTS Ip > Ys 1 n — 9 — «0 *. K 
* e ee . . ü e 4 on <> _ ——— n 8 r i... Or 1 "IEP Mee — " * 8 HL — > * - 
— l - * 2 EN * — r nt nag oo BrCo — — 1 — — 1 3 7 8 > _—— - b 


: — —— —— — 


— n——__ - w- 


m4 
— 24. 


— ñ́OIÄIn!e 


38 Philoſophical Pxncipies 


neceſſarily to be ſuppoſed, ſeems evident from ; 
the Nature of Light, as Sir Iſaac Newton ha 
explained it from certain Experiments; and there 
are other Appearances in Nature, that ſeem toſ6 
require Conditions different from that which 


% anchcauſes the Inflexions of the Light, as ſhall 1 
DEA 
ceſſity be ſuppoſed various and different Syſtem 
of this ſubtile Fluid, which looks a little odd; 


known how many, and how different theſe 8). 
ſtems muſt be ſuppoſed, to account for all thc 


in their Orbits, without the Suppoſition of ſuch 


n. 


Conditions of the univerſal Law of Gravitatinf - 


governs the Motions of the Celeſtial Bodies, 
terwards ſhown. Now, to account M. 


chaincally for theſe different Conditions of the 
General Law of Gravitation, there muſt of ne. 


eſpecially if we conſider , that it is not as yet 


various Conditions of this General Law, tha the 
may hereafter be diſcovered neceſſary to ex. th 
plain the various Appearances of Nature. „ 
Laſtly, this whole Affair is more Naturally and. * 
Simply to be accounted for from Principle: " 
now to be laid down. 2 | 7 
| Corollary, A 

in 

$ XXIV. From what has been (ald it * on 
that the Attraction or Gravitation of Bodies to- U 
ward one another, is not to be Mechanically ac- Bb 
counted for; and ſince it has been likewiſe ſhown iſ © 
that the Planets cannot continue their Motions 5 
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an Attraction or Gravitation, it is evident, that 
this muſt be a Principle impreſſed on Matter by 
the Creator of the World. It is a Principle no 
vays eſſential to Matter, ſince it is the Source 
and the Origin of the Celeſtial Motions, as 
ir Iſaac Newton has demonſtrated. And by the 
firſt Law of Nature and its Corollarics, no kind 
of Motion is eſſential to Matter, and therefore 
Attraction or Gravitation cannot be eſſential to 
it. It is not a Reſult from the Nature of Mat- 
ter, becauſe the Efficacy of Matter is communi- 
cated by immediate Contact, and it can by no 
0e, means act at a diſtance ; for we {ce an Object, 
becauſe the Light reflected from thence ſtrikes : 
immediately upon our Organs of Viſion; we 
the! ſmell, becauſe Parts of the odorous Body touch 
tha the Nerves of our Neſtrils; and univerſally all 
the other natural Effects of material Things are 
verformed by the meer Impulſe of one Body 1 
and. another; whereas this Power of Gravitation acts 
ple at al Diſtances, without any Medium or Inſtru- 
wment to convey it, and paſſes as far as the Li- 
mits (if any ſuch there are) of the Univerſe: 
And acts, not like Mechanical Cauſes, accord- 
ang to the Quantity of the Surfaces of Bodies 
ears, on which it acts, but in proportion to the Quan- 
to- uty of ſolid Matter which theſe Bodies contain. 
c- Beſides, by the firſt Law of Nature, Matter is 
»wn entirely paſſive in its Nature, and can no more 


jons dend to, or draw other Bodies, than it can move 


ſuch of i (elf, Like wile W. this Gravitation | 
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| 1 the Parts of Matter toward one another de. 4 
i ſtroyed, yet ſtill Matter would be the (ame en le 
| tended ſolid Subſtance. Moreover, if there in 
9 Wo0ore but one indiviſible Part of Matter in be. 7 
ij | ing, it could not de ſaid to have this Property, tl 
| it being a relative one, and having reſpe& only 20 
i to other Parts which it attraQts ; Flieden Impe- ( 
| . 8 netrability, or any other of the eſſential Proper- Nc 
| ties of Matter, continue with it, even when it 
| becomes indivilible. On the other Hand, ift 
it the whole Quantity of Matter now in Being, f 
| were amaſſed lo together, that there were nei— q 
ther Motion nor Vacuities in it, (neither of a 
| Which Suppoſitions imply a Contradiction; for \ 
1 ij any two Particles of Matter can be ſo com: / 
3 Gs pacted as to admit no Vacuity between them, 7 
= then it is no Contradiction to ſuppoſe the whole ] 
| ——____ azgregatof Matter lo amaſſed, and we are demon- 
i ſtrably cettain, Motion is not eſſential to Mat- f 
| © ter;) thenthe whole Maſs would either be with. 


out this Quality of Attraction, or this Quality 
'F would be abſolutely uſeleſs or without Effed, W 
x which is much the ſame thing in an active Qu- i 
| | 


lity, as this of Altrattion is. Laſtly, as Mo- 
1 tion is, in ſome Circumſtances, the neceſſaty 
5 Effect of Gravity in Bodies, and in other Cit— 
cumſtances muſt have procecded from an ori- 

ginal impreſſion, (as in the proſectile Motion of 

the *P/anets along their Tangents;) and yet is of 

the ſame abſolute Nature in both Caſes, and 

certainly, is not enn to Matter ; ſo wo 
N ion 
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= #ionor Gravitation is not eſſential to Matter, but 
ſeems rather an original Impreſs, which continucs 
in it by virtue ofthe Ommnipotent Activity in the 
Divine Nature, of which it is a Copy or Image in 
the low Degree that is ſuitable to agroſs Creature; 
and ſo may now be reckoned among the primary 
Qualities of Matter, without which, as it is now 
conſtituted, Matter cannot be, but did not Origi- 
nally belong to it as a Materia prima. On all which 
Accounts, it is highly probable that this Univer- 
ſal Force of Gravitation is the Effect of the Di- 
vine Power and Virtue, originally impreſs'd on. 
and by that firſt Energy continued in, Matter, by 
which the Activity and Operations of Material 
Agents are preſerved. And this Power of Gra- 
vitation being thus impreſſed on Matter, is one 
Reaſon of the Diſtinction between the Laws of 
Creation and Nature; for tho the Energy ot that 
firſt Impre ſſion does ſtill laſt, and is the Source 
and Spring of the Uniformity and Continuance 
of the Celeſlial Motions, yet its not being eſſen- 
tial to Matter, nor ariſing from its Nature, is 
the Reaſon why it ought not to be reckoned 
among thoſe Laws which ariſe from the parti- 
cular Texture, Figure; and Diſpoſition of Bodies, 
ſuch as moſt of the Laws of Nature or Motion 
are. The chief Difficultics that I can find 
have ſtraitned Learned Men, in admitting this 
Principle of the Univerſal Law ef the Gravi- 
tation of Bodies upon one another are, 1. That : 
they cannot conceive how this Principle can be 
TE WE: po Mechani- 
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EE accounted for ; and they think it 
Unphiloſophical to admit any Principle in the Ex- 
plication of the Appearances of Nature which 


can't be thus accounted for. It is indeed in my 
Opinion certain, that this Principle cannot be 


Mechanically accounted for; for there is no other 


Mechanical Cauſe conceivable, this Principle of 
the Gravitation of Bodies upon one another, can 


ariſe from, but the Motion of ſome ſubtile Fluid; 


and were there no other Argument againſt all 


poſſible Explications of Gravitation ariſing from 


the Motion of a ſubtile Fluid, but this one, viz. 
that thereby theſe Parts of Matter which are the 


Cauſe of, or produce, Gravitation, are upon 


this Suppoſion, deſtitute of Gravity ; I ſhould 
think it ſufficient to prejudice any inquiſitive 
Man againſt ſuch Explications : For it is cetain, 


that Nature is uniform and conſiſtent with it 


ſelf, and would not deprive one Part of Matter - 
of lo Cardinal a Property, with which ſhe had 
endowedall the reſt. The whole Foundation 
of Natural Philoſophy is Simplicity and Ana- 
| ogy, or a Simple, yet Bcautifu! Harmony, 
running through ail Works of Nature in an 
uninterrupted Chain of Cauſes and Effects, 
with proper Limitations of Circumſtances : 
And if theſe Principles be ſuperſeded, or this 
Chain broken, we can expect nothing but Ab- 
ſurdities and Inconſiſtences in Pbiloſop phy. But 
even the idiniflion of ſuch an Hypotheſ removes 


us but one Siep further from Immechanical Prin- 
: ciples | 
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pless for the Cauſe of the Motion of. whe. 
ſubtile Fluid, which is the Cauſe of Gravity, 
is it ſelf Immechanical. Nor has any Body 


ever pretended to aſſign any other Cauſe of the 


Motion of this ſubtile Fluid, but the Omnipotent 
Cauſe of the Unzverſe : And ſince we mult of 


Neceſlity admit the Motion of this ſubtile : 
Fluid, which is the Cauſe of Gravitation, to be 


unaccountable without a Firſt Cauſe ; why may 
we not rather admit this Firſt Cauſe to have im- 


preſſed this Property in Matter, ſince that this 
Difficulty is the ſame in both; and that, beſides, 
the firſt Suppoſition is burthened with ſeveral 
Additional ones, to which the ſecond is not 
liable. There has never bcen any Syſtem of 


Natural Philoſophy offered tothe World as yet, 
that does not require ſome Poſtulates that arc 


not to be accounted for Mechanically; the feweſt 
any one pretends to, are the Exiſtence of Mat- 


ter, the Impreſſion of Rectilinear Motions, and 


the Preſervation of the Faculties of Natural 


Agents, which no Man has pretended to account 


for from Principles of Mechaniſm ; and the Im- 
preſſion of an attractive Faculty upon Matter, 
is no harder Poſtulate than any of theſe. But 


ſince it is Matter of Fact and Demonſtration, 


that Matter is in poſſeſſion of this Quality; for 
we daily ſee, that the Earth draws to its Center 
all Bodies within its Activity; we muſt allow of 


it, whether it be to be Mechanically accounted 


for or nor; and ſince it is not to be accounted 
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44 Philoſophical Principles 

for from Mechanical Principles, as, I think, 1 
| have demonſtrated, we muſt of Neceſſity refer 
| it to the Power and Influence of the Firſt Cauſe 
of all Things. For Cauſes proceed in a continual 
9 Chain, from more complex to more ſimple 


—— — 
— — 
— 


. Ones, and at laſt to the moſt ſimple; and when ae 
i we are arrived at that Cauſe, we can go no th 
| | farther, elſe that Cauſe would not be the moſt Jil 
Simple; and this moſt ſimple Cauſe cannot be th 
1 Mechanically explained, whatſoever it may be, Ic 
N elle it could not be the moſt Simple: And 1 
lh therefore ſince we muſt admit of Inmmechanical C 
0 Cauſes, ſince Gravity is undeniably the Proper C 


1" ty of all the Bodies we can make Obſervations 
1 upon, and is ſufficient to account for the As. 
= pearances of all thoſe Bodies that revolve about 
us, as Sir [/aac Newton has ſhewn, there can 
be no Reaſon for rejecting it, though it cannot 
be Mechanically explained. 2. Another Difficulty 
ingenious Men have in the Conception of this 
Quality in Matter, is, How it can act at a Di- 
ſtance without any Medium to convey this Act. 
on, as of neceſſity it muſt. Now, were there 
no other Difficulty of the like Nature in Philo- 
ſophy but this one, it might ſtumble judicious MM © 
Perſons ; bur we know the Manner of Thinking 
and Reflection, of Remembring and Senſation, 
are Things not eaſily to be explained, and yet 
we muſt admit them. The Communication of 
5 Motion from one Part of Matter to another, 
F and eyen the firſt Production of Matter and 
1 | Motion, 
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Motion, are not to be accounted for, and yet 
there is no deny ing that ſuch Things really are: 


When we are capable to explain how our Souls 
and our Bodies act mutually upon one another, 


ve may come to be able to conceive how Matter 


acts at a Diſtance without any- Medium; but till 
then, it is ſufficient to know, that ſuch a Qua- 
lity is actually lodged in Matter, and that it is 
the Cauſe of all the Great and Uniform Appea-. 
rances of Nature. There is no Contradiction in 


ſuppoſing that the ſame Effects may ariſe from 


Cauſes not altogether the ſame; but that only 
can be the true Cauſe from which the Effect 
truly proceeded, Other imaginary or Hypothe- 


tical Cauſes have no Place in true Philoſophy. 
In Clocks, for Example, the Hand on the Dyal- 
Plate, may be moved by a Spring or Weight; 


but if a particular F/atch were propoſed, he 


would ſay nothing to the Purpoſe, who ſhould 


explain all its Motions by a Spring ; when upon 
looking within it, he might have found a Weight 
perpetuating the Motion of the Machine, which 
yet he could not explain by Rules of Mechaniſm. 
No wile and honeſt Man, who throughly un- 
derſtands the Matter, will offer to explain by 


Rules of Mechaniſm, how this Sy/tem ot Things 
was produced; nor how the Faculties of Mate- 


rial Organs are preſerved, whence they aroſe, 


and what way they communicate their Actions 
| and Influences to one another; it will ſuffice 


ſuch, from the Prelent Appearances to inveſti- 
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46 Philoſophical Pincipies 


gate the Powers and Forces of Nature, and 


from theſe to account for future Obſervations 


and Appcarances; if we admit an 2nfnizely Wilt 
and Powerful Being to have made this World, 


there will be little Difficulty in allowing him to 
have impreſſed on Matter what Property he 


pleaſed ; and if we will not admit of ſuch a 
Being, there are much greater and harder Diffi. 


culties in the Mechanical Explication of the 
Nature of Things to be ſurmounted, as ſhall be 
afterwards ſhown. 


No Body, who is but tolerably acquainted 


with the moſt probable Diſcoveries in Natural 
| Philoſophy, can imagine theſe to reach any far- 
ther, than ſome of the groller Lineaments, or 
more conſpicuous Out. lines of the Works of the 

Almighty; ſince he muſt be very Ignorant, who 
can think to ſearch Him or his Works out, to any 
tolerable Degree of Perfection. Simplicity and 


Harmony are the ſureſt Marks that the Diſcove- 


ties made are of the true Kind, and Analogy, the 
beſt Rule to make them by. This is ſocvident in 
the Principle of Attraction, that I ſhall here, 


tho'not in its moſt proper Place, obſerve a few 


Hints tending that Way. God has moſt cer- 


tainly implanted ſomething Analogous to At- 


traction, in the greateſt Central Body of each 


Syſtem towards the leſſer ones of the ſame; 
Or, a Principle of. Gravitation in theſe leſſet 


ones towards the greateſt Central one, and to- 


wards each other, From hence, and from 
a ; their 
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ELL : 
nd their directly impreſſed Motions, all their l 
ns comely, regular, and uniform Revolutions, | 
iſe & Appearances, and Actions upon one another f 
id, ſpring. Thus it is in the great Bodies of f 
to the Univerſe. Something Analogous to this | 
he is the Spring and firſt Mover (at leaſt acting i 
12 ia the Order of God and Nature it ought l 
ff. to be; ) of all the noble and regular Actions | 
the of ſpiritual Beings, God being the /o/e ſove- | 


be reien, ſelfexiſtent, and independent Being, when 
he made Creatures Partakers of himſelf, Ima- 
ted ges, Emanations, Effluxes, and Streams out of 
ral his own Adyſs of Being, could not but im- 
far- I preſs upon their moſt intimate Natures and 
or | Subſtances, a Central Tendency toward Him- 
the ſelf, an Eflential Principle of Reunion with 
'ho I himſelf ; which in him is a Principle of At- 
any traction of them towards him, Analogous to 
and this Principle now mentioned in the Great 
ve- Bodies of the Univerſe. As well might we 
{ ſuppoſe an exquiſite Artificer voluntarily pro- 
ducing a Piecc of Work which ſhould be the 
Reverſe of his ewa dea: As well may the 
Ray be ſuppoſed Diiſſimilar to the Body of the 
Fun, or the Stream to the Fountain Head; as 
that infinite Power and Perfection ſhould pro- 
duce a ſpiritual Creature, that had a neceflary 
Tendency to ſhun or fly away from him; or 
| Even be in a State of Indifferency toward him. 
Self-exiſtence and infinite Power muſt needs ſub- 
ect all Beings to it. ſelf, and infinite Perfecti- 
no ions on 
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on mult do it ſo, as muſt be moſt congruou ll 5 
to the Nature of the Creatures it produces, 
in order to make them as happy as they can m 
be made; and therefore God could not make th 
ſpiritual Creatures, but he muſt implant the be 
Principle of Reunion in them, in order to ac 
bring them back to himſelf, that is, to make th 
them happy: This is the Origin of Natural an 
Probity and Conſcience. It is true, this Princi- or 
ple may be, and in moſt actually is, buried je 
under Matter and Scnluality-; extinguiſhed, as WW jn 
it were, by the more powerful Attractions of ni 
preſent ſenſible Objects, the Allurements of ot 
Carnal Enjoyments, and the violent Diſtra. pt 
ctions of the Pleaſures of this World; ſo that © 
it is not eaſily perceived, but by thoſe who gi 
have for ſome time faithfully followed its Di- ey 
rection and Drawings. But it is no leſs an in 
eſſential Principle in a ſpiritual Creature, though be 
thus ſtifled and oppreſſed, than the Rational ot 
Soul is of an Idiot, though its Operations and of 
Evidence be hindred and obſtructed through the O 
incpt Organiſation of its Body. This Princi- W be 
ple of Re. union in ſpiritual Beings, whenever W C 
diſentangled, unfolded, attended to, and regu m 
larly followed, will as infallibly lead theſe to ſe 
their proper Center of Light and Bliſs, and W cis 
unite them for ever with it, as the Sun's A'- th 
traction will bring about the Seaſons and P, 
Changes of the Year. On the other hand, it le. 
this Principle have not its Energy in this Life, I as 
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E whene ever the Charms and Attraftun of f Senfe 
ceaſe, the acquired Principle of D://imilarity 
EZ muſt repel theſe Beings with infinite Force from 


their Center, ſo that the Principle of Re. union 


being ſet free by Death, and diſintangled, and 


acting conſtantly, becauſe Eſſential, muſt drive 
theſe Beings towards God their Orginal Center, 


| and the Principle of Diſſimilarity repelling them, 
| or forcing him to repel them with infinite Vio- 
lence from him, muſt of neceſſity make them 
infinitely miſerable. 
neſs or Miſery of ſpiritual Creatures, depends 


Thus the future Happi- 


on this Principle of Re- union, as indeed their 
preſent does likewiſe ; for whatever is in the 
Order of it's Nature, thar is, of God, its Ori- 
gin, muſt be Happy, ſince he is fo ; and what- 
ever is in a violent or unnatural State, that is, 
in a State oppoſite to God and Happineſs, muſt 


be in Miſery. As the Planets diſturbed by no 
! other Attractions, but from their Central Orb 
| of Light, and one another, reyolve in comely 
| Order and beautiful Harmony, fhedding their 


25 Motion i is the necell; 


bening Influences on one another : So Spiritual 
Creatures, following the Drawings of the lu- 
minous Center of their Being, and giving them- 
ſelves up to the Direction of their innate Prin- 
ciple of Re- union, enjoy the whole Felicity of 
theit Natures in their preſent State, advance in 
Purity and Perfection, and in mutual Benevo- 
lence and good Will towards one another. For 
ary Conſequence of At- 
no. traction 
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— in Bodies that have nothing reſiſting $1 
them from without: So Love and Benevolence i 
towards the ir great Origin, and towards one 
another, is the neceſlary Effect of this Principle 


of Reunion in free Creatures, when unfolded, 
As the Yapours, and even the Planets are puri 
fied by the Sun, and in ſome Senſe made /imi- 
lar to, and converted into his ſubſtance, by 
being raiſed nearer to his glorious Body: So 
ſpiritual Creatures are yet more refined, ſpiritus 
 lized, and made liker the Deity, the neatet 
they approach to the Fountain of Purity and 
Perfection, by faithfully following his Attracti. 
ons: Which too, like the Fun s, are powerful and 
vigorous; infuſe Light and Strength, though not 
; fenfible. In a Ward as the Attraction of the 


FSun on the Planets, makes them firſt move, and 


then deſcribe regular Orbits; fo this Divine At- 
traction in ſpiritual Beings, animates the Will, 
and actuates the Affections, and theſe do al 
the Reſt that is to be done in this preſent Sate: 
And as the diſcordant Attraction of ſome wan- 
dring Comets, would certainly diſtract and dilor- 
der the Harmony of the Motions. and Revolu- 
tions of the Planets, if they approached too near 
them; ſo grols irregular carnal Affections, carth- 
ly and ſenſual Altractions admitted too nigh, 
diſturb and deſtroy the beautiful Progrels ol 
ſpiritual Beings, towards the Center and End of 
their Being. Hal 5 2, Part 2. 
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Part attracts another in different Diſtances from 


it, is reciprocally as the Squares of thoſe Di- 
ſtances; and that at the fame Diſtance, the Force 


of the Attraction or Gravitation of one Patt 


= toward divers others, is as the Quantity of 
Matter they contain: By the Virtue and Effi- 
cacy of this Law, the Planets muſt perpetually 
move in Elliptict Orbits, if they meet with no 
reſiſtance in the Spaces, in which they move. 
For ſince it has been obſerved, that all Bodies 
perſevere 1 in their Sate of Reſt, or moving uni- 
formly in a ſtraight Line, but in ſo far as they 
are forced out of this State, by fome foreign 
Niolence impreſſed on them; it follows from 
# thence, that Bodies which move in Curve Lines, 
and which are therefore forced out of their 
| ſtraight Courſe, which would have been the 
| Tangents of theſe Curves, muſt needs be re- 
taincd in theſe Curve Orbits, by ſome foreign 
Violence perpetually acting on them. The Pla- 
nets therefore which revolve in Curve Orbits 
| (becauſe returning again in the ſame Tract per- 
| petually, ) muſt neceſlarily have ſome foreign 


Violence perpetually acting on them, by whole 
lufluence they are drawn out of their Tangents. 


3 More» 


INV. The great and primary Low chen, 
I by the Author of Nature upon all 
the Bodies of this Univerſe, is that every Part 
of every Body attracts every Part of every o- 
ther Body; and the moſt general Conditions 
of this Law are, that the Force by which one 
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Motcover, ſince it isdemonſtrated (Prop. 2.146 J 
Princ. Phil. Neuutoni.) that Bodies, which move 
in a Curve, on a Plane, and by a Line drawn 
from them to a Point, fixt, or however moved, 
deſcribe about that Point Areas proportional 
to their times, are urged or drawn by a Force 
tending to, or whoſe DireQion is toward that 
Point ; and ſince by Aſtronomical Obſervation 


it is certain, that the primary Planets about the 


Lun, and the ſecondary Planets about the pri- 


mary Ones, deſcribe equal Area's in equal times: 
It is evident, that the DireQion of the Force 


whereby the Planets revolye in their Orbits, iz 
toward their Centers; and this Force may be 
very properly called Attractive in reſpect of the 
Central Body; and Centripetal, in reſpect of the 


revolving Body. Laſtly, Since it is likewiſe de- 
monſtrated, ( Coroll. 6. Prop. 4. Lib. 1. Princip 


Phil. Newtoni.) that if Bodies move cquably in 
5 Concentrick Circles, and the Suares of theit 


periodical Times be as the Cubes of their Di. 


ſtances from the common Center; or, if Bodies 


revolye in Orbits that are pretty near Circles, 
and the Aſpids of theſe Orbits be fixt; then the 


; CAT Forces of thoſe Bodies will be reci- 
procally as the Squares of the Diſtances. And 


that the One of theſe Caſes, or the Other, is 
Fact, is univerſally acknowledged by all Aſtro- 
nomers ; and conſequently the Centripetal Forces 
of the Planets, are as the Squares of their Di- 


ſtances. Now that we wy have a general View, 
| | how 


7-0 
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now a Planet, by the ſame Law, can be made 
approach to, and recede from the Attradtive 
Central Body, which ſeems the greateſt Diffi- 
culty in this Caſe; let us conſider the follow - 
ing Scheme, wherein let S repreſent the Sun; 
Ao By, the Orbit of a Planet B, deſcending 
trom B to A. Let the Time of its Revolution 


be divided into equal Parts, and then they 
will be repreſented by the equal Areas which 
are ſuppoſed to be deſcribed by the Line B S, 
drawn through the Body of the Planet B, to 
the Sun 8 in its ſeyeral Stops; v, , 6s, r, A and 
ee eee es 
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| | theſe Ared's will be the Triangles BS v, v St - 
14 155, Sr, r SA. Now ſince the Attraction in 
1 $ enereaſes rcciprocally as the Squares of the 
1 Diſtances, the Velocities of the Planet in is 
| | Deſcending towards the Sun, muſt be encreaſed | 
f 


1 by the enereaſing Central Force on it, which 
mY muſt make the Baſes of the Triangles larger, i 
Fi that is, the Arches Bu, vt, ts,sr, r A, muſt 
1 ſtillgrow longer, as the Planet approaches nearer 


the Point A, When it is come thither, it would 


| 

= of it ſelf run out in the Tangent A C, and make 
{ A ASgqequalto AS p, equal to A Sr. Then 
1 in the time in which it deſcribed the Area AS r, 
11188 itt would, if the Central Force in S were ſuſpend: 
1 „ deſcribe Asp; but when the Central Force 
" at, it muſt be drawn out of A 4 into A 5, 

ö and deſcribe the Area A 8 p, equal to ASq 
1 in the ſame time; and ſo of all other Area's, 

_ till it aſcend to B again, and that perpetually. In 


a Word, the greater Velocity at A than at B, 
Vvould carry the Planet much further out in the A 
Tangent AC, than inthe Tangent BD, by which 


the Central Force acting, it would be carried fur- We { 

ther out in its Orbit in aſcending from A, than in 1 

| deſcending from B; and conſequently, it muſt x 

| W---. „ approach to S in deſcending from B, and receed 
1 from S in aſcending from A. By Virtue of 
1 the ſame Law, and of theſe Conditions, the 
_ Moon will for ever turn round the Earth, as the 


Earth doth round the Sun, and the Satellits of 


Saturn and Jupiter round them; as alſo the Co- 
mels 
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BE mets will in very oblong elliptick Orbits deſcribe 
about the Sun equal Fred's in equal times; but 
becaule the Sun, not only attracts the Planets 
and Comets, but alſo theſe the Sun, and like- 
viſe the Planets attract one another; their Or- 


bits will be ſomewhat irregular, and differ from 
exact Ellipſes, which will be more ſenſible in the 


& Motions of the Moon, becauſe She is ſo near to 
Jus; and this one Conſideration well applied, 
@ will account for all the Irregularities hitherto 


obſerved in the Celeſtial Appearances, as Sir Iſaac 


= Newton has ſhown ; likewiſe, | ſince a great 
& part of this our Globe is covered over with 
© Water, it is plain, that by the joint Force of 
the Attraction of the dun and Moon, the Water 
that lyes directly under them, will be raiſed 
above its ordinary Level, which will likewiſe 
happen if they are directly in the oppoſite part 
of our Globe, becauſe the remotcr parts of 
the Water will be leſs attracted than the nearer, 
and the Motions produced in the Waters by the 
Attraction of theſe two Luminaries cannot be ob- 


; ſerved ſeparately, but their Forces make up a 
compound Motion, which at New and Eull Moon 


is greateſt, and leaſt at the Quadratures; and 
theſe Effects are variouſly limited by the diffe- 


rent Diſtances of theſe Luminaries: from the 


| Earth, their Declinations from the e/Zqnator, 
the various Latitudes of Places, and ts the 


different Situation of the Shores, Banks, and 
Bays of the Sea. by this Gravitation, Bodies 
04 on 
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on this Globe will preſs towards its Center, 


from its diurnal Rotation about its Axis. Thus 
we ſce this one Principle will account for all 
the great and conſtant Appearances of Nature, 
and none but this will exactly anſwer any one, 
much leſs them all, which is a Demonſtration 


Moon tevolving im its Orbit, will be to the Force 
of Gravity on the Surface of the Earth, as the 
Space the Moon deſcribes in deſcending roward: 


- —_—_— *, 


n 5 f 


— 


though not exactly thither neither, by reaſon of 
the ob/ate ſpheroidical Figure of the Earth ariſing 


of its Truth. And were not our Terreſtrial 
Pyſilogy more complicated than the Celeſtial, 


pri 

( by reaſon of the Multiplicity of different At- 4 
tractions proceeding from the many different Dil 
Bodies that ſurround any particular one,) ve vel 
ſhould doutbleſs ſee the Extent of this Princi. me 
ple, in accounting for the more minute, and lat 
Jeſs conſtant Appearances on this our Globe, as Sp 
ina great many we actually do. Add to theſe MW th 
Conſiderations, that we are certain by the Ef. of 
fects, that the Gravitation by which the PIA. fo 
netsare kept in their Orbits, and by which the E: 
Moon turns round the Earth, is of the ſame Fi 
Nature with that by which heavy Bodies tend 8. 
toward the Center ofthe Earth. In the Moon F 


the Caſe is plain: For ſince the Rectilinear Sp WM S 


ces, deſcribed by falling Bodies in the begin- 7! 


nings of their Motions, by whatever motive f. 
Powers they be urged or drawn, are proportional 0 
to theſe Powers; the Centripetal Forces of the f 


the 
+ 3% 


— — 
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T, ike Tank, by its Centripetal Force, in a ſmall 

of Portion of Time, if it were ſuppoſed deprived 

12 then of Circular Motion, to the Space a heavy 
Body would deſcribe in the ſame time by its 
ll WW own Gravity, near the Surface of the Earth. 
©, The firſt of theſe Spaces, is equal to the verſed 
ic, WW Sine of the Arch deſcribed by the Moon in that 
on time, for that is the Meaſure of the Tranſla- 
al tion of the Moon out of its Tangent, by this Cen- 

al, tripetal Power; which may be computed from 
At. the time of its Periodical Revolution, and its 
nt Diſtance from the Center of the Earth being gi- 
we ven. The other Space is evident from the Experi- 
ci- WW ments on Pendulum's ; and when the juſt Calcu- 
nd lation is made from theſe Principles, the firſt 
Space to the ſecond, or the Centripetal Force of 
eſe WW the Moon revolving in its Orbit, to the Force 
Ef. of Gravity on the Surface of the Earth, will be 
bound as the Square of the Semidiameter of the 
the Earth, to the Square of the Semidiameter of the 
= Moon's Orbit. But in the former part of the 
en 


tive face, is equal to the Force of Gravity, and 
ut conſequently it is the ſame Force in both; 
the for were they different Forces, Bodies by the 
_ united Forces of the Moon and Earth, would 
the 


Section it has been ſhown, that the Centripetal 
Force of all the Planets, was reciprocally as the 

pi WH Squares of their Diſtances, Therefore the Cen- 
zin. ! tripetal Force of the Moon near the Earth's Sur- 
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fall with double the Velocity they now do: 
It is Plain then, that the Centripetal Force 
whereby 5 
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whereby the Moon is drawn out of its T; angent, 
is the very ſame Terreſtrial Gravity (whereby 


11 
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Bodies deſcend near the Earth,) which reaches 


to the Moon; and ſince the Revolutions of the 
primary Planets about the Sun, and of the ſecon. 


dary Planets about their primary Ones, are Ap. 
pearances of the ſame Nature with that of the 


Moon about the Earth; ſince it has been ſhown 
that the Centripetal Forces of the primary Pla. 


nets are directed towards the dun, and the Cen. 


tripetal Forces of the ſecondary Planets towards 
their primary Ones, as the Moon is towards the 
Earth; Laſtly, ſince all their Centripetal For. 
ces are reciprocally as the Squares of their Di- 
ſtances; we muſt conclude the Natures of their 
Gravitation to be the ſame in them all, and 
that they all Gravitate towards one another. 
For ſince Action and Re- action is mutual, and 
ſince the primary Planets gravitate towards the 
Fun, as alſo the ſecondary Planets tend toward 
the Primary ones as the Center of their Moti- 
ons; and ſince the Decreaſe and Increaſe of this 
Gravitation, is of the ſame Nature with that of 


our Terreſtrial Gravity; ſince likewiſe the Sur 


_ diſturbs the Motion of the Moon, and the Sun 
and Moon thoſe of our Earth, it is plain they 
all, Sun, Moon, Planets, and their Satelirts, 


mutually gravitate upon one another, 


FXXVI. Having thus, in the General, cſta- 
bliſhed the Laws of Nature, and deduced ſuch - 
Conſequences from them as we found neceſſary 

e "0 
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to to cleat ſome Parts of the following Diſcourſes; 
W having likewiſe ſhown the Neceſſity of ad- 
E mitting the Univerſal Law of Gravitation to 
ſolve the Celeſtial Appearances, and hinted the 
@ gccar Utc of this Principle in the Celeſtial PH 
. FE ; let us next proceed to ſome of the moſt 


| Uarver jal of our T crreſtrial Phenomena: And 


E firlt of all, let us enquire into the Nature and 
[ Caulc of Fluidity, which ſeems to conſiſt prin- 
E cipaily in the Mobility of ſome Parts, without 
E carrying along with them the Reft, or the eaſy 
# flipping of ſome Parts upon others unmoved, 
at leaſt, not moved after the manner of ſolid | 
Zodies. All the Bodies in the Univerſe are 
| Originally compounded of ſolid Parts, though 
not indiviſible, yet very ſmall and firm; and 


Fluids muſt neceſſarily take in theſe four Con- 


| ditions. 1. That their Parts be extremely lit- 
tle; in our common Fluids it is certain that no 
Eye, however aſſiſted, has been able to per- 
ceive their Magnitude; we have been able to 
diſcover the Figures of Beings ſwimming in 
Fluids, but no one as yet has been able to 
diſtinguiſh the Figures or Magnitudes of the 
conſtituent Parts of Liquors. 2. That their Fi- 
gures be ſpherical, or at leaſt ſpheroidical or ap- 


proaching to one of theſe, ſo that they may 


touch only in a Point, and by conſequence, one 
Particle may eaſily ſlip upon another, and for 
that End. 3. They muſt be exactly ſmooth and 
poliſhed, and * to the Univerſal Law of 


Gravita- 
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Gravitation, whereby each Particle of the Fluid 


oa... 


attracts another, whence that Coheſion in the 
Parts of the fineſt natural Fluids proceeds; but 


their Gravity muſt be ſuch, that the Force 
thereof may eaſily exceed the Force of their 


Coheſion. And here we are to diſtinguiſh be. 


tween the Fluids generated by the Force of 
the Fire, and thoſe that are naturally ſuch; 
there being no neceſlity of attributing any par. 
ticular Figure to the Parts of the firſt Kind, 1 
Which owe their Fluidity to the Force of the 
Particles of Fire, which tear aſunder the Parts 


of ſolid Bodies, and keep them in a perpetual 


Aͤgitation, and thereby make them appear in 
the Form of a Fluid; whereas the Appearan- 
ces of natural Fluids do neceſſarily require the 


Conditions in their Parts juſt now aſligned, 


4. The Particles of natural Fluids muſt be ſimi- 
lar, of equal Diameters, of equal Solidity, and 
conſequently of equal ſpecifick Gravities ; or 
at leaſt they muſt not widely differ one from 
another in theſe Qualitics, that the Fluid may 
be Homogeneous, and of the ſame uniform Na. 


ture; from theſe general Suppoſitions, all the 


F. XXVII. Water ſeems to conſiſt of ſmall, 


| ſmooth, hard, porous, ſpherical Particles ofequal 


Diameters, and equal ſpecifick Gravities, which 


haye between them ſome Spaces ſo large, and 
ranged in ſuch a manner, as to be pervious on 
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all Sides. 


Their Smoothneſs makes them flip 
c Wl eaſily upon one another; the Sphericity keeps 
ut mem from touching one another in more Points 


than one, by both which, their Frictions in ſli- 
ding upon one anothet is rendered the leaſt 
pollidle; their Hardneſs is the reaſon why Wa- 
ter is incompreſſible, when the Air lodged in it 
is exhauſted, 
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at. $. XXVIII. The Poroſity of the Particles of 8 

d, Water, ( which is fo great, that a Cubical Mea- 4 
he W (ure of Water contains at leaſt forty times more | | 
tts MW Pores than Parts; for Water is nineteen times *" 
al WF lighter than Gold, and conſequently ninetcen 91 
in times rarer than Gold; and Gold will by much 

n. preſſure, let Water paſs through it, and ſo may 

the be ſuppoſed to have more Pores than ſolid 

ed. W Parts; ) accounts not only for the different He- 

ni- W cifck Gravity between Water and other Fluids 

nd 


iuch as Mercury; but alſo for its greater Tranſ- 
or parency than moſt other Fluids, the Rays of 
om WW Light finding an eaſiy admittance on all Hands 
125 WW through its pervious Pores, and it ſuggeſts the 


Na- Reaſon alſo why it is more eaſily concreted into 
the a folid Form than other Fluids are. Cold and 
ted Freezing, ſeem to proceed from ſome Salim Sub- 
ſtance floating in the Air; we ſec that all Salts, 
all, W but more eminently ſome, mixed with Ice, pro- 
ual digiouſly encreaſe the Effects and Force of Cold; 
ich ve ſee all Salin Bodies produce a Rigidity and 
and Stiffneſs in the Parts of Bodies to which they 


on are 1. much like the Effects of Freezing | 
WC 


"Phitolophicat ”Y wies 


we know from Mr. Boyles Hiſtory of Cold, thu | 


Freezing increafes the Dimenſions both of S0. 


lid and Fluid Bodies; Microſcopial Obſervation 
inform us, that the Figures of ſome Salts, be. 


fore they ſhoot into Maſſes, are thin double 


wiedged- like Particles, which have Abundanc 
of Surfaces in reſpect of their Solidity, which 
is the reaſon why they ſwim in Water when 
they are raiſed once, though they be ſpecifically 
heavier. But this Effect may be more juſtly 
attributed to the ſame Cauſe that is preſently 
to be ſhown to be the Cauſe of Freezing, via 
to the ſmall Points of the Salts getting into the 


Pores of the Particles of Water, whereby theſe 
Salts are ſuſpended in the Water. In Summet 


the Heat of the Sun diſſolves the ſalin Parti 


cles into a Fluid, breaks off their {lender Points, 


and by its Action, keeps them in a perpetual | 


Motion, ſo that they cannot ſhoot into a ſolid 


Wedge, and conſequently are not able to pro- 


duce the Appearances of Cold upon Bodies; but 


in Winter they are leſs diſturbed, and more at 
| liberty to approach one another; and by ſhoot- 


ing into thoſe Chry/tals, (as we ſee the Particles 


of artificial Salts do, when the Liquor is ex- 
poſed | to the Air,) which by both their Extre- 


mities, infinuate themſelves into the Pores of 


Particles of Water, make them cohere, and fix 
them ina ſolid Form. The Dimenſions of freezed 
Bodies are encreaſed by the Inſinuations of 
theſe Chryſial hes 6 in their Pores, and the 


Particles 


of Religion. 3 


2 | Particles oi — Water are kept at ſome 


id, theſe Chryſtals are obſerved to have the 


n 5 

wy, are pointed and ſlender, but its Middle broader 
1e and larger; ſo that when the Extremities have 
ll inſinuated themſelves into the Pores of two 


| watery Particles, theſe G/obules cannot come to 


. touch, by reaſon of the Largeneſs of the Mid- 
iz le of theſe Chryſtals, and ſo theſe Particles in 
the Freezing, are kept at greater Diſtances from 
«(> one another, than they were when in a fluid 


meme | nele 15 
t- tical Particles, become larger and wider than 
nts, before, which is one Reaſon why Ice becomes 


cles WM driven out of the warery Particles, and many 


en. of them uniting form larger Volumes, which 


tre- thereby have a greater Force to expand them- 


of ĩelves than when diſperſed, and fo both enlarge 
fix he Dimenſions, and leſſen the ſpecrfick Gra- 


100 vity of Water thus congealed into Ice. Hence 


of ve may gueſs at the matter, how Water im- 


the btegnated with Salis, Earths, or Sulphars, which 


icles 1 e e 


diſtance from one another, by the Figure of 
I I ttc Chryſtals, which in Freezing, inſinuate 
E themſelves in their Pores; for, as I have before 


form of a double Wedge, whoſe Extremities 


Form; and thus the Spaces between theſe ſphe- 
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| ſpecifically lighter than Water. But beſides this, 
there are many little Volumes of Air included 
\ro- it ſeveral Diſtances, both in the Pores of the wa- 
but tery Particles, and in the Interſtices formed by 
n their ſpherical Figures. Now by the Infinua- 
ot. tion of theſe Chry/tals, the Volumes of Air are 
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are not caſily diſſolvable, may form itſelf "i 


Mettals, Minerals, Gems, and other Foſſils, the 
Parts of theſe Mixtures, becoming a Cement 
to the Particles of Water, or getting into theit 


Pores, change them into theſe different Sub. 
ſtances. 


Corollary. v. 


Hence it is als, that the Quantity of Wa. 


ter on this our Globe does daily decreaſe, ſome 


part thereof being every Day turned into Ani 


mal, Vegetable, Mineral, or Metallick Subſtan- 
ces, which are not eaſily diſſolved into their 
component Parts again ; for ſeparate a few Par- 
_ ticles of any Fluid, and faſten them to a ſolid 
Body, or keep them aſunder from one ano- 
ther, and they are no more fluid, to produce 
which, a conſiderable Number of theſe Parti- 
cles are neceſſarily required. 


$. XXIX. Mercury ſeems to conſiſt of exceed 


ing ſmall, ſmooth, ſolid, ſpherical or ſpheroi- 
dlical Particles; for ſince Mercury in ever ſo 
ſmall Quantities is abſolutely opake, and lets 
none of the Rays of Light pals; and ſince, 
whatever be the Cauſe of Reflection and Re- 
fraction, Light, being Material, muſt etther 
make or find a Paſſage through every refract- 
ing Medium; ſince likewiſe it is probable, that 
Licht does not penetrate through the ſolid Sub- 
ſtance of the conſtituent Particles of Fluids, but 


rather 


ner 


of Religion, Ae: 5 


7 iather e their Pores, and the Vacuities 


Formed by their Orbicular Figures; it's plain; 


therefore, that the Particles of Mercury have 
very few Pores, and if they be Spherical, that 
their Diameters are not much greater than 
thoſe of the Particles of Light; for theſe Inter- 
ſtices are as the Cubes of the Diameters of the 
8 Globules, by whoſe meeting they are formed; 
and ſecing Light cannot paſs through theſe In- 
terſtices, it is plain, that the Diameters of the 
| Corpulcles of Mercury muſt not be much greater 
than thoſe of Light; and it theſe Corpuſcles 
be Spheroidical, or Oval, their ſhorteſt Diame- 
ters muſt not be much greater than the Dia- 
meters of the Particles of Light, to form Paſ- 
| ages for it. The Solidity of the Particles 
| whereof Mercury conſiſts, and the ſmallneſs of 
the Interſtices they leave between them, ae- 
counts for that wonderful Gravity of Ae | 


above other Fluids: 


XXX. Air ſeems to conſi it of Spire con⸗ 
| torted into ſmall Spheres, through the Inter- 
| ſtices of which, the Particles of Light may 
freely paſs; and this is the Reaſon why it is fo 
light, the ſolid Subſtance of the Spzres being 
very ſmall in proportion to the Spaces they 


take up; their being ſpital, accounts fot the 


Elaſticity of Air; their being ſpherical Parti- 
cles which give free Paſſage to any Heteroge- 
neous Matrer, accounts for Air's being compreſ 
ble; as alſo how when compreſsed it retains. 
1 : Its 
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66 Philoſophical Munciples 
its fluidity, becauſe ſpiral Spheres, through 
which another Matter freely paſſes, when com 
. preſſed, form themſelves into Spherozds, or Fi Flut 
gures moſt reſembling them. This Account o 
the Propertics of Air, may perhaps pleaſe ſome: 
but there is another, which to others ſeems the 
more genuine: For, if Air be ſuppoſed to con- 
ſiſt of {mall Particles, which endeavour to re. 
cede from one another, with a Force recipri. 
cally. proportional to the Diſtances betwixt their 
Centers; all the Appearances of Air may thence 
be accounted for; for upon this Eypotheſis they 
will compole an Elaſtic Fluid, whole Denſiy 
is proportional to its Compreſſion, as Sir Iſa 
Newton has demonſtrated, Prop. 23. Pag. 270. 
24 Edit. The Diameters of the Particles of 
Air ſeem to be greater than thoſe of Water 
and the Diameters of the Particles of Water, 
greater than thoſe of Mercury; and thoſe of the 
Light, by far the leaſt of all, as ſhall be after 
=, rm on 
S XXXI. Other Fluids ( beſides that of the 
Light, under which Name I comprehend all 
that which paſſes under the Name of c_/£therid 
or Jubizle Malter, which I ſhall examine here: red 
after) ſeem to be compounded of theſe PH.. MW far 
mitive Fluids, viz. Water, Air, Mercury, and I diff 
Light; and of Particles of Salts, Earths, Sul: Par 
phurs, and ſuch like Ingredients, and the Va vit 
ricties of ſuch mixt Fluids may in the general WM fer 
be thus eſtimated, 1. Suppoſing all other wy lit 
„ e l Bey allkc, 
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alike, eſpecially the Primitive Fluid, and the 
Figure of the Parts of the Ingredient, the mixt 
I raids will differ proportionably to the Mag- 
nitude of the Parts of the ſolid Body, which 
| mixcs with the E 
mixed 
| greater Diameter, will make a different Liquor 
loin the fame Lymph mixed with Glavules 
| of Fleſh or Blood of a leſs Diameter. 2, Cæ- 
| teris Paribus, (eſpecially the Fluid, the Figure, 
and the Diameters of the mixing Ingredient, 


id ; thus Water or Lymph 
Globules of Fleſh or Blood of 4 


being the fame, ) the Liquor will differ propor- 


ionably: to the Difference of the Fitmneſs or 
| Softneſs of the Parts of the mixing Ingredient ;. 
| thus Mercury mixed with Globnules of Diamond, 
| would make a diffcrent Fluid from Mercury 


mixed with Globules of Silver or Brass. 3 All 
other things being ſuppoſed the ſame, the Fluid 


will differ proportionably to the Difference of 
the ſpecifick Gravities of the Particles of the 
mixing Ingredients; thus a Mixture of Gold 


and Mercury will make a different Liquor from 


that of Mercury and Lead, the Difference of 
the ſpecifick Gravities being here only conſtde- 


ted. 4. All other things being fuppofed the 
lame, the Liquor will differ according to the 
different Degrees of the Coheſion of the ſolid 
Parts among ; themſelves; thus, Mercury mixed 
with little ſpherical Magnets, will make a dif- 


fereat Mixture from that of Mercury mixt with 
ittle Spheres of Lead or Iron. And theſe trem 
ey | 2 DL 10 
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to be the Primogenial Differences of min 
Fluids; now, not only all theſe may be dif. 
ferently combined with one another, and wit 
the four Primitive Fluids; but alfo the Figure 
of the ſolid Parts in the Mixture may be inf. 


nitely diverſified, (whereas we have hitherty 


only ſuppoſed all the mixing Solids ſpherical, 
Which will make an infinitely infinite Variey 
of mixt Liquors. 
S XXXII. That Light is a Body, or a mz 
terial Subſtance, ſeems to be evident from theſe 
Conſiderations. 1. It is progreſſive, and re- 
quires a determined time to go from one Place 
to another, and is not propagated in an Inſtant, 
as is plain from Mr. Romer's Reaſonings upon 
the Eclipſes of the Satellits of Jupiter, (which 
are confirmed by the Obſervations of other 
 Aſtronomers,) whereby he demonſtrates, thit 
Light requires about ten Minutes to come fron 
the Jun to us. 2. It may be ſtopt or reſiſted 
In its Paſſage from one Place to another, bj 
the Interpoſition of an opake Body, as other 
Fluids are ſtopt in their Courſes by the Oppo 
fition of any ſolid Body. 3. It may be con 
gregated within a narrower, or ſcattered through 
2 larger Space; as is evident from reflein 
Specula, and tefracting Burning-Glaſſes. 4. | 
may be reflected, and the Determination o 
its Motion changed like other Bodies, and it 
obſerves the ſame Law in its Reflexions thi 
other Bodies do, vis. the Angle of Reſlexio! 
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is always equal to the Angle of Incidence. 5. It 
may be put out of its Courſe more or leſs, ac- 
© cording to the Nature of the Medium through 
vhich it paſſes. 6. It acts upon the Organs of 
Animals, and upon all other Bodies, as other 
fluid Subſtances do, by ſtriking upon them 
E with a determined Force, by communicating a 
cettain Degree of Motion to them, by ſepa- 
nting their component Parts, and putting them 
in Motion; all theſe Effects we daily (ce. 7.It 
may be confined and ſhut up in determined Spa- 
ces like other Fluids. The Light of the Sun 
vill warm and heat other ſolid and fluid Bo- 
dies, which Effects continue, when their Cauſe 
is removed; the Parts of Light are yearly im- 

| priſoned in Fruits, Plants, and other Vegeta- 
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| bles; as we ſee by the Spirits and warm ſuices | 
| they afford. 8. Laſtly, The Parts of Light are l 


— 


| cndowed with various Original Colours; ſome. 
ate Red, others Blue, others 7ellow, and ſome 

| Green, as Sir Iſaac Newton has demonſtratcd, 
and may be ſeen by a Pri/m applied to the Hole 
| of a darkned Room, through which the Sur 

| ſhines. Now all theſe are the Properties of 
Bodies, and can belong to nothing but Mate- 
: 

F XXXIII. That the Particles of Light are 
extremely little or ſmall, we may conclude 
from thence, that they paſs through almoſt all 
Bodies that are pervious, ſuch as Chryſtals, 
(riaſſes, ſeveral Gems, and al moſt all Fluids but 
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pet, no Eye, however aſſiſted, has been able 


eſt Fluid. But What moſt of all demonſtrate 
their Smallneſs, is, that Light may be props. 
gatcd from innumerable different Luminous Bo. 
dies, without any conſiderable oppoſition to 
one another; ſuppoſe a Plate of Mettal (ha. 
ving at the top the ſmalleſt Hole can be made) 


Plane, and about it were ſet innumerable lu- 


3 * — 
. at 


7 "Philoſophical Puntiples : 
ory and that it freely paſſes where n 50 gul⸗ 
other Fluid, how thin ſocver, can enter, an ore 


to diſcover or diſtinguiſh the Parts of the gtoſ. 


were erected perpendicularly upon a Horizontal 


minous Objects of about the ſame height with cles 
the Plate, at an ordinary Diſtance from it, the fote 
. Light proceeding from every one of thoſe Ob Wh. 
eds, will be propagated through this ſmall Ly 
Hole, without interfering. This: will appcar by I ten 
apply ing a dark Object in a ſtraight Line again has 
the Luminous Body, for the Light of this 00 loc 
will through the Hole be received upon the Ca) 
dark Body: Now it is impoſſible that fo many Pal 
different Streams of Light could be tranſmitted I 
through ſo ſmall a Hole, were not the Parti. wil 
cles of Light extremely ſmall. Add to this, loc 
that were not the Particles of Light extremely i Bu 
Jittle, being extremely ſwift, (i. e. more than i 


a Million of times ſwifter than a Cannon-Bullet, 3 
cContinuing in its greateſt Velocity, as ſhall be . 
preſently ſhown ) they would pierce all kinds be 
of ſolid Bodies with almoſt as great Facility 3s 
they do Vacuities; Whereas we ſee Light re- Ml © 
V Saler, 


— 
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— — Ta ORR 
: 0 f aulariy reflected from ſome Bodies. More- 
and orer, we find that innumerable different Spheres | 
able 1 | of Light within our Horizon, may be propaga- 
rol. ted from their ſeveral luminous Centers, with- 
te; out interfering. How many Millions of Can- 
op. dies and Flambeaux may we ſee ſending out 
Bo ME their Tides of Light, without claſhing upon 
tone another, which argues both the Smallneſs 
(ha. of the Parts of Light, and the Largeneſs of 
de) the void Interſtices between the Particles of 
9% Air and other Bodies. 


wih cles of Light are, we may gather from the 
the forementioned Experiment of Mr. Romer's, 
Ob. hereby he demonſtrates, that the Streams of 


mall Light paſs from the Sur to our Earth in about 
r by ten Minutes; and Hugens, 1 in his Coſinotheoros, , 


in} has proved, that a Bullet continuing in the Ve- 
ody locity with which it leaves the Muſle of the 
the Cannon, would require twenty five Years to 
any paſs from us to the Sun: Now the Jia Per- 
ted curſa being the ſame in both, the Velocities 
arti- vill be reciprocally as the times, 2. e. the Ve- 
this, locity of Light will be to that of a Cannon- 
nch Bullet, perſiſting in its greateſt ſwiftneſs, as 

han twenty tive Years is to ten Minutes; or as 


et, 1314700 to one Proxime ; ſo that the Velocity 
| be MW vith which the Particles of Light paſs, will 
nds be more than a Million of times ſwifter than 


Cannon Bullet. Moreover, the Diſtance be- 
re- irt the Sun and us, is at lealt 12000 Diame- 
arly 1 F + ters 


lu. F XXXIV. How extremely ſwift the Parti- 
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ters of the Earth; but allowing it to be onl 
10000 Diameters, the Light runs a thouſan, 
Diametersin a Minute, or ſixteen and half D. 
ameters of the Earth in a Second, or beating q 
an Artery; that is more than 1100000 Taiſe 
ſince the Diameter of the Earth contains 280 
French Leagues; and every League contain 
2282 Toiſes, according to the Numbers 
Mr. Picard. Bur Sound goes but about 180 
Toifes in a Second, wherefore Light is about ſi 
hundred thouſand times more ſwift than Soun; 
Likewiſe, ſince the Earth's middle Dzameteri; 
7846 Miles cach of which contains 5000 
Feet; and ſince Light goes in a Second, or it 
a Pulſe of an Artery, ſixteen and a half Dian: 
ters of the Earth, it is plain, that in every Se. 
cond it runs at leaſt a hundred and thirty thou. 
ſand Miles, which is a prodigious and almo 
an incredible Space in ſo ſhort a time. But 
the extraordinary Effects of Light and Heat 
ſeem to require all this; we ſee how powerfully 
it acts (being congregated) upon the moſt com. 
pact ſolid Bodies, and we never perceive any 
diminution of its Force ariſing from a an abate- 
ment ofits Velocity. 
 F XXXV. The Sun and fixt Stars 52 5 to 
be huge, denſe Bodies (like the Earth or Pla. 
nets) heated to an cxtraordinary Degree, and 
their Heat probably, may be preſerved by the 
greatneſs of their Bodies, and the mutual Action 
Ma Re- Wen between their Parts, " 1 
5 ent ( 


i. 


pheres incumbent upon them, and powerfully 


compreſſing them, and condenſing the Vapours 


and Exhalations which ariſe from them. The 
beſt Image we can frame to our ſelves of the 
Fun, is to conceive the Body of the Sun, and 


: the Fluid of Light ſeparated and apart, (and it 


is highly probable they may be actually ſepa- 
rated, and the firſt intirely drained of the lat- 
ter) the dun then will be like agreat Earth, only 
more denſe, compact, and ſolid. The Fluid of 
Light, like that of Water or Air, but infinitely: 


more ſubtile, active, and of finer Parts; and that 
1 ( in compounding them again) the firſt has been 
laturated with, or quite ſwallowed up in the lat- 
| ter, by which the Parts of the firſt has been put 


inſtrong, quick and vehement Vibrations. When 


the Sun and fit Stars are thus diſſolved and 


drenched in this Fluid, the Light will be emit- 


ted from them by the vibrating Motion of 
their Parts, after the Manner we ſee Iron, 
when heated to ſuch a Degree, as to be juſt 

| going into Fuſion, by the vibrating Motion of 
its Parts, ſend forth, with Force and Violence, 


copious Streams of liquid Fire all around : 


| Great Bodies preſerve their Heat longeſt, and 
that perhaps in proportion to their Diameters. 
Sir Iſaac Newton has made it probable, that 


the Comet which appeared in 1680, by approach- 
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. Light which they emit; and their Parts are 
kept from fumeing away by their Fixity, and 
alſo by the vaſt Weight and Denſity of Atmoſ:- 
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74 Piriofophical Principles F 
ing to the Sun in its Peribelinm, acquired ſuch a 8 
Degree of Heat, as to be 50000 Years a cool. Wt Fit 
ing; whence we may guels, that ſuppoſing the ¶ co. 
Hun and fixt Stars to be only Collections of denſe WH 41 
and ſolid Matter like the Planets, heated toa jo 
very intenſe Degree, they may be many Milli. WR git 


ons of Years without loſing any conſiderable 
part of their Heat. Aſtronomers have obſerved 
a cloſe, compact, and large Atmoſphere about 
the Sun, and there is no doubt to be made, 
that its Body is of the ſame Nature with the 
other material Parts of this Univerſe, excepting 
what Alterations its vehement Heat may pro- 
duce; and conſequently, it is highly probadle, 
that the Sun and fixt Stars are only Planet. like 
6 Bodies, vehemently heated. | 
S XXXVI. Bodies and Light a& mutually 
upon one another, 2. 6. Bodies act upon Light, 
in emitting, reflecting, refracting, and bending 
its Rays; and Light upon Bodics, in heating 
them, and putting their Parts in a vibrating 
Motion, wherein Heat conſiſts, according to 
Sir Iſaac Newton's Diſcoveries. If we ſuppolc 
that Bodies act upon Light, by attracting it in 
Lines perpendicular to their Surfaces, 2. e. ſup- 
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poſing two ſimilar Mediums diſtinguiſhed by 
Parallel Lines, and that a Ray in its Paſlage out F 

of the one through the other, is urged perpen- d, 
dicularly towards either Plane, by any Force, A 
which at given Diſtances from the Plane, is of c 
given Quantities; ; then Whatever Inclinations fi 
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the Rays have to the Plane of Incidence, the 
Sine of the Angle of Incidence of every Ray 
E conſidered apart, ſhall have to the Sine of the 
Angle of Refraction a conſtant ratio. In the fol- 
lowing Scheme, let the ſimilar Mediums be di- 
ſtinguiſbed by the two Parallel Lines Ag and 
h , which are ſuppoſed to define a Medium dif- 
ferent from the other two. Let this Medium be 


divided by parallel pointed Lines Cc, D d, Ee, 

t F/ into ſimilar Planes. Let G H be the inci- 

n- dent Ray. And ſuppoſe the refracting Medium 
© A4, B, begins to act upon it, either when it 
ot enters into it at H, or at ſome certain Diſtance 
” | > it on the one fide, and ends at a certain 
ne 5 „ Di.iſtance 
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Diſtance from it on the other; and that ata 
Places between theſe two Limits, the refrat; 
Plane acts upon the Ray in Lines whoſe Dj. 


rection is perpendicular to that Plane; and that 
the Actions upon the Ray, at equal Diſtance, 
from the refracting Plane, be equal; and at 
unequal ones, either equal or uncqual at any 


Rate whatever. If the Impulſe of the refrat. 


ing Medium Aà B on the incident Ray G H 
be uniform, that is, at every Diviſion of the ye. 
Fracting Medium, Cc, Dd, Ee, F f, be equal, 
then, according to Galilzus's Problem, the inci. 
dent Ray GH, will deſcribe, in the refrat7ing 


Medium, the Parabolick Curve G I, and be re. 


frabted into IK. Take AH, equal to N, and 
erect the Perpendiculars G A, K N, on the Pa. 
relle! Planes A à and B6, and the Sine of the 


Angle of incidence GA, and KN the Sine of the 


Angle of Reflexion, ſhall be in a conſtant Ratio 
in all the Incidences of the Ray G H, as Sir Iſaac 


Newton has demonſtrated in Prop. 94. Page 


203. and ſeq. Princip. Phil. 24 Edit. and Prop. 


6. Pag. Latin Ed. Optic. And if the Impulſe be 
unequal on the Ray G H, at the ſeveral Diviſions 
of the refracting Medium Cc, D d, E e, Ff, 
yet ſince it muſt be uniform through every ſin- 


gle Diviſion, if theſe be ſuppoſed infinitely lit 
tle and many, the Propoſition will ſtill hold 


true, whatever be the Law of the Attraction 


of the Ray, provided its Direction be Perpen- 


dicular to the Plane of the refracting Mem, 
an 


A 


fg = — A. D9 A 
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and asl, at equal Diſtances f. om it. And 
ſince, by the 2d Corollary of the 3d Law of Na- 
ture, the oblique Force of the incident Ray 
G, may be divided into the two Forces GA 

and AH, and of the refracted Ray IK, into 
= KN and IN; it is evident, that the Velocity 
of the Ray before its lncidence, is to its Velo- 


city after it Emerges, as the Sine of Emergence 
KN, to the Sine of Incidence, GA. And if the 


F Velocity of the Ray beforcits Incidence be great- 
er than afterwards, that is, if the Obliquity of the 
Incident Ray be very Great, in reſpect of that 


of the Refraction when it has entered the Re- 
ſtacting Medium Aa B, then the Parabolick 
Line will turn back toward the Plane of Inci- 
dence; becauſe, in that Caſe, the Sine of Emer- 
gence will grow larger and larger, till it be- 


come equal to the Radius, and then the Ry 


muſt return ſomewhere at Min the Parabolick 


3 Line AHmhbL. Take ha equal to HA, and 


ere the Perpendicular 4 L, and it ſhall be equal 


to AG; that is, the Sine of Incidence ſhall be 


equal to the Sine of Reflexion, as Sir I. Newton' 
has proved in the forecited Place of his Prin- 
ciples. Now ſince it is matter of Fact and Ex- 


q periment, that the Hines of the Angles of Inci- 
| dence, and RefraQtion, of all Rays of whatever 


Nature, obſerve a conſtant Ratio, and that the 
Angles of Reflexion and Incidence are equal; it 
is therefore on the other hand true, that the 


| Rays of Light are thus urged by the RefraQting 


Media, 


— — — ð Ye 
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Co and their Velocity thus abated by te. 


flecting ones; ſo that it is evident, Refraction 
and Reflection proceed from one and the tame 


Principle, acting differently in different Cir. 
cumſtances ; that is, when the Obliquity of the 
Incident Ray is great, andthe Refractive Power 
of the Medium is alfo conſiderable, the Ray 
will be reflected; but if its Angle of Indies 
be large, and the Refractive Power of the Me- 


dium not very ſtrong to throw it far from the 


| Perpendicular, it will be Refracted. 


XXXVII. Sir {ſaac Newton has hi nſtra. 
"ted, from plain and convincing Experiments, 


that the Light of the Sun conſiſts of Rays dif- 
ferently refrangible and reflexible, and that thoſe 
Rays arc differently reflexible, that are diffe- 


rently refrangible. Theſe Rays that are all alike 


refrangible, he calls the Light of them Simple 
and Homogeneal; and thoſe that are ſome more 
_ refrangible than others, he calls their Light 
Compound and Heterogeneal ; the greater or lels 
Refrangibility of Rays, is their Diſpoſition to 


be turned more or leſs out of their way, in like 


Incidences on the ſame Medium; and their 
greater or leſs Reflexibility is their Diſpoſition 
to be returned back more or leſs calily into the 
fame Medium from any other, upon whole 
Surface they fall. Refraction out of the Rarer 
Medium into the Denſer is made ſo, that the 


Angle of Refraction is leſs than the Angle of In. 


cidence, and on the contrary, The Coloursof 
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? | Homogeneal Lightarc theſe, Violet, Indico, Blue, 
Green, Yellow, Orange, and Red. Theſe Colours 
in the Objects are their Diſpoſition to reflect 
this or that ſott of Rays more copiouſly than 
W the reſt; and in the Rays of Light they are 
their Diſpoſition to propagate this or that Mo- 
tion into the Organs of Viſion; and in them, 


they are Senſations of thoſe Motions under the 


6 Forms of Colours. The Rays that produce Red 
Colours, are leaſt refrangible, and thoſe that 
make Violet, the moſt; and the reſt are more 


or leſs refrangible, as they approach either of 
theſe Extremities in the Order ſet down; that is, 
Orange is leaſt refrangible, next to Red, and 
Yellow next to Orange, and ſo on. All the 


Colours of the Univerſe which are made by 


Light, are either the Colours of Homogeneal 
Lights, or compounded of a Mixture of thoſe: 
Whiteneſs is produced by a due Mixture of 


all the Primary Colours of Homogeneal Light; 
and Blackneſs by a Suffocation, or Non- reflex- 


ion of Light; and all Grey Colours, betwixt 
Black and White, may be compounded of all 


| the Primary Colours mixt in a due Proportion, 
The Primary Colours of Homogeneal Lighr are 


unchangeable in their Nature, and no Reflexi- 


ons nor Refractions will change any of theſe into 


another: whereas by the due Mixture of co- 


| Joured Bodies, Colours may be produced by 
Compoſition, which ſhall be like to the Co- 
lours of Homogencal Light, but not as to the 
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| ſiſted but of one Sort of Rays, there would be 


lour by Reflections or Refractions; for all the 
Compoſition of Light. 


upon Bodies, and are reflected or Tefrafted, be- 


of its Surface become too ſmall to be vilible, 
| yet not ſo ſmall as to become truely plain or 
ſpherical, and all together to compoſe one Sut- 


as much by the moſt poliſhed Glaſs, as by the 


mn 


immurebiliry of Colour; for that may be change 
according to the Colour of the Light by which 
they are ſeen; ſo that if the Sun's Light con- 


but one Colour in the whole World, andi It 
would be impoſlible to produce any new Co. 


Variety of Calours depends upon the different 


F XXXVIII. The Rays of Light which fall 


gin to bend before they arrive at the Bodies, Nie 


Sir 1ſaac Newton has ſhown by ſeveral Experi- bcc: 


ments of Rays paſling by the Edges of Bodies, Pon 


that they are incurvated by the Action of Ray 


theſe Bodies as they paſs by them, and that this Ng 


Action is ſtrongeſt at the leaſt Diſtance; he has ttan 
demonſtrated likewiſe, that the Cauſe of Re. Va 
flexion is not the impinging of Light on the 
ſolid and impervious Parts of Bodies. For (not the. 

to repeat thoſe other Arguments which he has Nun 
brought in great plenty) ſince Glaſs can be no Ithes 
other ways poliſhed, than by grating and ſcratch- Mow 
ing it, by Subſtances whole Parts are ſmall W 


and ſubtile, ſo that the Scratches and Frettings 


face; if Light were reflected by impinging upon 
the ſolid Parts of Glaſs, it would be ſcattered 


rougheſſ 


Jo 
e 
— — 


0 lrougheſt, which being contrary to Experience, | 
ch Wi is evident, that the Reflexion of a Ray is [| 
n. Not effected by one ſingle Point of the refle- fl 
be Ning Body, but by ſome Power of the Body 1 
it Which is cvenly diffuſed over all its Surface, [? 
o. y which it acts upon the Ray, without imme- k 
the Mate Contact, after the manner hinted F 37, 
ent Bodies reflect and refratt Light by one and the 

ſame Power varioully exerciſed in various Cir 
fal Mcumſtances; for when Light goes out of Glaſs 
be. into Air as 961:quely as it can poſſibly do, if its 


ies ¶ Uiacidence then be made till more ablique, it 
eri- becomes totally reſſected, for then it's refratZzve 
ies, Power, or the Force of its Attraction upon the 
of Ray, becomes too ſtrong to let any of the Rays 
loo through. - Beſides that, thoſe Surfaces. of 


has MWicanſparcnt Bodies which have the greateſt re. 
Re- Halling Power, refiet7 the greateſt Quantity of 
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the WLight; for by Experiment it is found, that in 
not the Super ficies interceding two tranſparent Me. 


has N ums, the Reflexion is ſtronger or weaker, as 

> no the Superfice hath a greater or lefler refracting 
tch- MPowcr; for in the confine of Air and Sal. Gem 
mall Nit is ſtrongex than in the confine of Air and 
ings Mater, and (till ſtronger in the confine of Air 
ible, and common Glaſs or Chryſtal, and ſtronger in 
1 of the confine of Air and Diamond. Between the 
Sur- Warts of ppake and coloured Bodies, there are 
on many Spaces Either empty or 'repleniſhed with 
cred Mediums of other Denſities, as Water between 
the Ihe tinging, Particles where with any Liquor 
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82 Philoſophical Principles 
is impregnated; Air between the aqueous Gl, 
bules, that conſtitute Clouds or Miſts; and pes 
haps, Mediums different from both theſe hy. 
' tween the Parts of hard Bodies. Now Reflex; 
ons are produced in the Superficies which inte; 
cede theſe Mediums of different Denſities ; ani 
the Reaſon why uniform pellucid Mediums hay 
no ſenſible Reflexion but at their external Superf. 
czes, is becauſe all their Parts are of an equal Den 
ſity and Opacity ariſes from the multitude of Re 
Jens produced in the internal Parts of Bodi 
F XXXIX. All Bodies ſeem to have thei 
nber Powers proportional to their Denſitie 
excepting ſo far as they partake more ot leſs o 
ſulphurous oily Particles, and thereby have thei 
refractive Power made more or leſs; this Sit 
Iſaac Newton has found by Obſervation on 
almoſt all tranſparent Bodies, together with: 
Calculation founded upon the Suppoſition that 
Light is ſwifter in Bodies than zn Vacuo, in the 
Proportion of the Sznes which meaſure the RM Bodi. 
fraction of Bodies; which is certainly true, find: ing f. 
it is from the Action of Bodies on Light, thai quen 
this refractiue Power does ariſe; and it is ven ¶ Sizcs 
probable, that this refraf7zve Power in Bodieſ mit | 
does moſtly depend upon the ſulphurous Patt at 
with which they abound, ſince all Bodies pa: dor 3 
take more or leſs of Sulphurs, as by Chy mic n o 
Analyſes we find. And as Light congregated vere 
by a Burning: Glas acts moſt upon ſulphurow ment 


Bodies, to turn them into Fire and * 10 there 
nee; 


"of 'Beligion. 1 


9 


_— 


ſince all Action is mutual, Sulphurs at mol 


| upon Lieht: and that the Action between 


Light and Bodies is mutual, is evident from 
this Conſideration, That the denſeſt Bodies 
which refract and reflect Light moſt ſtrongly, 
grow hotteſt in the Summer Heat, by the Acti- 
on of the refracted and reflected Light. The 
Podics that reflect Light, are thoſe whoſe Pores 
ire filled with Mediums of an unequal Denſity 
with that of the refrat7ing Medium it ſelf; and 
Bodies become more traniparent, by filling their 


Pores with Fluids of equal, or almoſt equal 


Denſitics with their Parts; as Paper dipped in 
Water or Oyl : and on the contrary, the moſt 
ttanſparent Subſtances may, by cyacuating their 
Pores, or ſeparating their Parts, be rendered 
ſufficiently opake; as Salts or wet Paper dried, 
Glaſs by being pulverized, or Horn by being 
(craped. 

FXL. The leaf Parts of almoſt all Natural 
Bodics are tranſparent, as may be ſcen by view- 
ing ſmall Bodies with a Microſcope; and conſe- 
quently, they muſt, according to their ſeveral 
Sizes, reflect Rays of one Colour, and trant- 
mit thoſe. of another, upon the ſame Ground 
that thin Plates reflect or tranſmit thoſe Rays; 
for a thin Plate of an even Thicknets appears 

all over of the ſame Colour, and if this Plate 
vere {lit into Threads, or broken into Frag- 
ments of the ſame Thickneſs with the Plate, 
Fe is no Reaſon why every Thread or Frag- 
G32 ment 


2 
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ment ould: not kcep its Colour, and cools to tl 
quently, why a Heap of thoſe Threads or Frag. Pubi 
ments ſhould not conſtitute a Maſs or Pond allet 
of the. ſame Colour which the Plate exhibitel N be 
before it was broken: and the ſmall Parts of ran! 
all Natural Bodics being like ſo many Fragment; cider 
of a Plate, muſt on the ſame Grounds exhibit Ii F 
their Colours. Now Sir Iſaac Newton foundby ire | 
_ Obſervations, that thin Plates or Bubbles ref. _ 
ed Rays of one Colour, and tranſmitted tho * 
of another, according to their (ſeveral Thicknek Neu 
or Thinneſs; and therefore the ſmall Parts of art 
Natural Bodies being tranſparent, muſt upon 
the ſame Grounds reflet? or tranſinit the ſeveral * 68 


Sorts of Rays, and this is the Foundation of and 
the various Colours of all Natural Bodics. But ſhov 
the Parts of Bodies on which their Colour: in / 
depend, muſt be denſer than the Medium, which the 
pervades their Interſtices; and as there is a con. vulg 
ſtant Relation between Colours and Reffan. 1 
 gibility, the moſt Refrangible Rays being Vile! An 
the leaſt Refrangible Red, and thole of inter fron 
mediate Colours having proportionally intet— the. 
mediate Degrees of Refrangibility; ſo there is: vel 
_ conſtant Relation between Colour and Reflex: _ 
ig 


bility, the Violet being in like Circumſtances te. 
flected at leaſt Thickneſſes of any Plate or Bub- Fin 
ble, the Red at greateſt Thickneſſes, and the 
intermediate Colours at intermediate Thickneſ 
ſes ; and there are ſeveral Orders of thoſe Co- 


urs more or leſs intenſe and vivid, according 
_ 
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* the ſcveral Thickneſſes of theſe Plates or 


zubbles: and the Reaſon why the Surfaces of 
al thick and tranſparent Bodies reflect part of 
te Light incident on them, and refract or 


nanſmit the reſt, is, That ſome Rays at their In. 


tidence are in Fits of eaſy Reflexion, and others 
in Fits of eaſy Tranſmiſſion. Thoſe who de- 
fire full Satisfaction in this wonderful Appear- 
ance of Nature, muſt go to the late admira- 
ble Treatiſe of Opricks, written by Sir Iſaac 


Newton : for it is impoſſible to ſeparate the 
Parts of this Work from one another without 
Diſadvantage to them, or to ſum them up in 
a leſs Room, without loſing ſomething New 
and Uſeful. That great Perſon having before 


ſhown how far Numbers and Geometry would go 
in Natural Philoſophy, has now manifeſted to 
the World to what ſurprizing Heights, even 


vulgar Experiments duly managed and careful- 


ly examined in ſuch Hands, may advance it. 


ln the general, I think we may ſafely conclude 
from Sir Iſaac Newton's Diſcoveries, 1. That 
the Sur and fixt Starsare but Planets or Earths 


vchemently heated; or having their ſmalleſt 


Farts put in a ſtrong vibrating Motion. 2. That 


Light is emitted from them, by theſe powerful 


Vibrations of their ſmalleſt Parts. 3. That this 


Fluid of Light emitted from theſe vibrating 
luminous Bodies, requires a certain Time in paſ- 


lng from them to us, and moves after the ſame 


manner other Fluids do, only with a much greater 
e 5 7777ö © - "Voc. 
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Spree 


Velocity. 4. That Bodies draw this Light 8 to Rays 


dies in a vibrating Motion wherein Heat conſiſt, 


ction, and ſlower after its being reſected, than 
ction which accelerares its Motion in its Inc: 
dence, muſt of neceſlity retard its Motion in 
its Reflexion, by reaſon of the different Dire. 


Courſe of Refiexion and Incidence deſcribes 1 
Curve, or is rather bended than broken. 7. That 


produce a diſtinct Sound. 8s. That theſe V+ 


them in Lines perpendicular to their Surfaces, I Ke, 


and that this Light puts the Parts of theſe bo. vetſit] 
acting 
(7:28 
That 
firie' 
that 1 


5. That the Motion of Light is ſwifter in By. 
dies than in Yacuo, by reaſon of this Attrz 


in we Incidence; becauſe that Force of Atti 


1. 
Medi. 
Denſi 
dies 1 
whicl 
tual, 


ction thereof. 6. That the Ray in its whole 


the Vibration of the ſmaller Parts of Bodies pro. Class 
duced by the Action of Light, when brought I ough 
to a certain Degree of Strength, is the Cauſe I Fore 
of their Light; juſt as we fee the Yibrations ¶ very 
produced in the Air by tremulous and ſonorous I lame 
Bodies, muſt be of ſuch a determined Force to I tycd 


brations produced in Bodies by the Action of Cole 


Light, when their Motion conſpires with that Wh! 
of the Rays of Light, . e. when any Ray is in WW Nn 


that Part of theſe Vibrations that has the ſame of a 


Direction with that of the Ray, it caſily breaks I vb) 


through a refracting Subſtance ; but when it Jour 


is in the contrary Part of the Vibration, which I for 
impedes its Motion, it is eaſily reflected, and I the 
ſo every Ray is diſpoſed alternately to be caſi- the 
ly reſſected or eaſily tranſmitted. 9. That the Wl the! 


Rays 


of Religion, 


that intercede Mediums of different Denſities. 


11, That Light is totally tranſmitted through 


Mediums only that are of the ſame uniform 


Denſity, and that the refractive Power of Bo- 
dies is principally owing to the Sulphurs with 
which they abound ; for ſince all Action is mu- 


tual, and ſince Light congregated by a Burning- 


Glaſs acts moſt upon Sulphurs, ſo Sulphurs 
ought to act moſt upon Light. 12. That the 


Forces of Bodies to refſect or refract Light are 


very nearly proportional to the Denſities of the 


lame Bodies. 13. That certain Colours are 


tyed to ſuch Degrees of Refrangibility or Re- 


ſexibility, and that all the primitive and original 


Colours depend upon theſe Degrees. 14. That 
White conſiſts in an equal Mixture of all the 
primitive Colours, and B/ack in a Suffocation 
of all the Rays of Light, which is the Reaſon 


vhy Blacks burn more caſily than other Co- 
louts; and other not primitive Colours ariſe 


from a certain Mixture of theſe. 15. That 
the Colours of Natural Bodies depend upon 
the different Denſity of their ſmall Parts, and 
thereby their Fitneſs to reflect Light of one 
f ES = 


87 
Rays of Light arc of their own Nature diverſe- 
ly Refrangible and Reflexible, and that this Di- 
verſity in both ariſes from the ſame Principle 
acting differently in different Circumſtances, 
Liz, the Action of Bodies upon Light. 10. 
That Reflexion is cauſed by the different Den- 
ſuies of Bodies, and happens only in Superficies 
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crxeite Senſations of ſeyeral Colours, much after 
the ſame manner, that the Yibratzons of the Ait 
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: Colour and tranſmit that of others. 
ſeveral Sorts of Rays make Vibrations of ſeyeril 
Bigneſſes, which according to their Bigneſles 


according to their ſeveral Bigneſſes excite Sen. 
ſations of ſeveral Sounds. 17. That the Har. 
mon) and Dz/cord of Colours ariſe from the 
Proportions of the Vibration propagated through 
the Fibres of the Optick Nerves into the Brain, 
as the Harmony and Diſcord of Sounds ariſe 
from the Proportions of the Vibrations of theAir, 


Corollary. 


From what has been ſaid of the Nature of 
the Sun, and its Light, it is evident, That the 
Quantity of Heat and Light in the Sun doth 

daily decreaſe; like other vehemently hot Bo- 
dies it muſt gradually cool; as alſo, by its 
Emiſſion of ſo many Millions of Rays perpe- 
tually, quite round its Body, upon all the Pla 
nets within its Syſtem, which do not return, 
both it's Bulk and Heat muſt be diminiſhed, 
It is not improbable that all the virtual Heat 
in the Juices of Vegetables, Metals, and Mi. 
nerals, may be owing to the Action of the im- 
priſoned Rays in them: The Production of Ani- 


mals in the originary Way, requires a certain 
Degree of Warmth which proceeds from the 


Some Bodies do ſtifle and 
ſuffo- 


0 un 's Iufluence. 


16. Tha 


| - 
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hat afocare the Rays of Light, ſo as that they 
eral MW arc never, or not duly reflected again. Sulphu- 
les rous and Bituminous Bodies form little Cells, 
free MW by the Action of the Rays of Heat and Light, 
Air to retain them. All Bodies burn and emit Flames 
den. in proportion to the quantity of Sulphursin them. 
lar. Spirits by frequent Diſtillations may be drawn 
the MW out of Vegetable Juices, which ſhall flame and 
uch fume away of themſelves in the open Air. Nay, 
ain, MW the Su/phurous parts of ſome Bodies may be ſo 
riſes ſeparated from their Saline and Earthy parts, and 
Air, MW ſo united, as to continue their Flames and Burn- 


e of 
t the 
doth 
Bo 


ings even when covered over with Water; as 
the liquid and ſolid Phoſphorus, which only 
ſhow their Flames more conſpicuouſly 'when' 
expoſed to the Air: all which ſhow, how rea- 
dily Light and Fire of all Kinds, So/ar and Ter- 
reſtrial, are received by Julphurs, and how 
cloſely they are united with them; ſo that the 


y it Rays of the Sun are certainly ſwallowed up by 
erpe- WM Sulphurous Bodies, and cannot be returned to 
Pla. their Fountain-head. Some have thought, that 
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turn, W the Rays and Light of the Sun were diſſemi- i 
ſhed. W nated through the whole Body of the Atmo. 1 
Heat WW ſphere, even when their Fountain was got quite | | 
Mi. below our Horizon, by obſerving, that Mer- | 


im. cry ſhut up in a Tube exhauſted of Air, if the 
Ani Mercury had been firſt well cleanſed, the Tube 
rtain WM perfectly exhauſted and cloſely ſealed up, but 
the not quite filled with the Mercury, upon ſhaking 
and N and frequently the Tube under theſe 
Circum- 


uffo- 


Circumſtances... in a darkened Room, copious 
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Gleams of Light would thereby be emitted, ſo 
as to enlighten the whole Room. But Mr, 
 Hauksbee has made it evident, that any Fri- 


Aion with the Hand, or other ſoft Body, on 


an exhauſted Glaſs, Sphere or Cylinder, when 
violently agitated or turned round very quick. 


ly, even without the Mercury, will produce the 


tame Appearance; whereby it is evident, that 
it is the Hriction which produces the Effect in 


both Calcs; the Mercury in the Agitations of 
the Tube raſping the Sides thereof, and ſetting 
its Parts in proper Vibrations, and the Hand or 


other ſoft Body, cloſely applied to the whiri. 


ing exhauſted hollow Sphere, or Glaſs Cylinder, 
producing the ſame. Effect; the drawing out 
the Air in both Caſes contributing nothing to 


the Effect, but as the removing an Impediment 
to the due Vibration of the Parts of the Glaſs; 
as we ice the Application of any Foreign Body 


_ cloſe to a Sonorous Body, will hinder thoſe 
Vibrations which are the Cauſe of its proper 
Sound; and it is the proper, quick, and ſtrong 
Vibration of their Parts, that is the Cauſe of 
Light in Glaſs Bodies, and all others ſuſcep- 


tible of it. But ſince it is certain, that Bodies 
do attract the Rays of Ligbt, and do retain 


them ſo, that they can never return to the Foun- 


tain of Light again; it is plain, the Quaniuy 


of Light, both in this Bright Luminary, and 
in the Hun: lite fixed Sears muſt be. continually 


decreaſing, 


of Religion. 
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cdcecreaſing. There is no Reaſon can be aſſigned 
for doubting, that the fixed Stars are of the 
| ſame preciſe Nature with our Jun; and there 
, are ſeveral probable Reaſons can be aſſigned to 


ſhow their Similarity : The Light in both is of 
| the ſame Nature, and all the ſeveral Sy/Zems 
tranſmit their Light into one another : Now 
it is Fact, that ſeveral fixed Stars have diſap- 
peared for many Vears, ſome having again ap- 
peared, others never, as is evident from the Ob- 
ſervations of Aſtronomers. And it is not unlike- 
ly that theſe diſappearing fixed Stars were actu- 
ally extinguiſhed, that their Heat and Light 
were actually ſpent and exhauſted, and they 
turned into mere opake and groſs Planet-like 
Bodies, and would for ever continue ſo, if not 
re-kindled, and new recruited with Heat and 
Light; the Poſſibility of which, in ſome of the 
extinct fixed Stars, may be afterwards account- 
ed for. And if this be not very far from the 
Truth, we have here an undeniable Proof of 
the Poſſibility of the Decreaſe of Heat and 
Light in the Fun. However, it is alſo certain, 
that this Decreaſe is very inconſiderable in any 
hort time, though we are ſure there is ſome ; and 
our not being ſenſible of this Decreaſe, is only 
an Argument of the exceeding Smallneſs of the 
particles of Light. We find ſome odoriferous 
Bodies ſend out Steams for many Years, with- 
out ſenſibly diminiſhing either in their Bulk or 
Weight, which argues the Smallneſs of the ee? 
3 5 1 
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ot theſe Steams, But the Particles of Light 
muſt be extremely ſmall, ſince the “un for ſo 
many Ages has been conſtantly emitting Oceans 
of Rays, without any ſenſible Diminution. But 


this can ſurprize no Body who conſiders that 
Matter is infinitely diviſible; for it is poſlible 
to aſſign in Numbers, a Quantity, whercof a 
Body as big as the Syn may conſtantly, for any 
finite Number of Years, emit Oceans, and yet 
the Sum of them all may not be greater than 
a cubical Inch, or evena Grain of Sand. x 

FXLI. We have already obferyed, that the 
moſt general Condition of the Univerſal Lau 
of Gravitation in Bodies, was, That at the ſame 
Diſtance from the Center of the attraQing 
Force, Bodies did gravitate in proportion to 


their Solidity, and at different Diſtances, reci- 


prrocally as the Squares of thoſe, Diſtances; but 

this Condition may not be ſo general, as alto- 
gether to exclude others, The way to know 
how this Unzverſal Law is diverſifyed, in the 
different Bodies, is to obſerve what Lines Bo- 


dies in their Motions or Actions upon one ano- 


ther deſcribe, or what the Effects of theſe Mo- 


tions and Actions are; and then to inveſtigate 


what Conditions ofthe Univerſal Law of Gra- 
vitation will make Bodies deſcribe theſe Lines, 
or produce theſe Effects. Thus if any of the 
Primary or Secondary Planets did deſcribe per- 
fect Circles or Ellipſes about the Sun, ot 


Primary Planet placed | in the Center; 1 reve 
ition 


| of Religiom, 93 
dition of the Univerſal Law in theſe would be, 
that the attractive Force, at different Diſtances 
from the Center, would be as theſe Diſtances 
directly. If they deſcribed a Parabola, by ſup- 
poſing the attractive Force at an infinite Di- 
tance, or an Hyperbola, by changing the Cen- 
tripetal into a Centrifugal Force; then the Con- 
dition of the Jui verſal Law would be, that the 
Force were always equable, and the ſame at all 
Diſtances in the firſt Caſe, and as the Diftances 
direftly in the ſecond; as Sir Ilaac Newton 
has demonſtrared, Prop, 11. Lib. I. We find, 


zs has been inſinuated in the preceeding Secti- 


ons, That the Rays of Light in paſling through 


different Media, are attracted perpendicularly to 


either the Plane of Incidence or Reflexion; ſo 
that the Force of Attraction is always the ſame, 
at equal Diſtances from the ſame Plane. We 


ſee, that the Parts of Air ſhun or fly from one 


another, inſtead of tending to one another; ſo 


that in accounting for the Appearances of Na- 


ture from the Univerſal Law of Gravitation, 


we arc not tyed to one ſingle Condition, but 
may have recourſe to others, as the Nature and 


Neceſſity of the Appcarances ſeem to require: 
For the whole Difficulty of Philoſophy ſeems 

to lie in inveſtigating the Powers and Forces 
of Nature, from the Appearances of the Mo- 
tions given, and then from theſe Powers to 
account for all the Reſt. 4% ien 
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XLII. The obvious Appearances of cobe. 
ring _— are thus: Two very ſmooth, well. 
poliſhed plain Bodies, put together, will firm. 
ly cohere, even in an exhauſted Receiver; 
which ſhows evidently that their Coheſion ig 
owing, neither to the Gravity, nor to any 
other Property of the Air : Saline Particles, 
when at a proper Diſtance, and at freedom, 
will ſhoot and unite into. Cluſters of them- 
ſelves: All ſaline, cryſtalline, and moſt mine. 
ral Bodies, break in very ſmooth and plain, or 
at leaſt congruent Surfaces; and univerſally al. 

moſt all hard and very compact Bodies, break 

with Surfaces, which immediately upon the 

Separation appear whitiſh z which is an Evi- 

| dence, that though the Surfaces be very ſmall, yet 
they are very ſmooth and poliſhed ; for only in- 
numerable little poliſhed Surfaces are fit to 
reflect plentifully all Kinds of Rays, whereby 
white Colours are produced. 

pearances of cohering Bodies, do naturally lead 
us to imagine, that one neceſſary Condition 
toward Coheſion, is the Plainneſs, or at leaſt 


Congruity of cohering Surfaces; and this ſeems 


neceſſary to exclude any Fluid from lying be- 
tween cohering Bodies; for theſe Bodies can- 
not be ſaid to cohere, or be continued, bet w ixt 
whoſe cohering Surfaces, in all their Points a 
Fluid may inſinuate it ſelf. The Plainneſs and 
Smoothneſs of the cohering Surfaces, will make 
more Points come into Contact, than when they 


Now theſe Ap- 


Are 
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are rough ah irregular. For hate ver Cauſe 
Coheſion ariſes from, if we ſuppoſe that Cauſe 
to act moſt ſtrongly at the Contad, the more 
Points of the cohering Bodies come into Con- 
takt, the firmer the Coheſion will be; and though 
exact Congruity in Curve Surfaces, Will bring 
as many Points into Contact as plain Surfaces 
will, yet Curvity not being the ſimpleſt, nor 
moſt expeditious Method of producing this 
Effect, neither agreeable to Nature, (WhO al- 
ways brings about all her Effects the ſhorteſt 
and eaſieſt way,) it ſeems evident, that che 
Plainneſs and Smoothneſs of Surfaces, is one 
Conditſon of Choheſron, and that thoſe Atom 
that are terminated with plain Surfaces, will 
(ceteris paribus) produce Bodies of the firmeſt 
Cohefion. This will appear more evident from 
the contrary Quality in the conſtituent! Par- 
ticles of Fluids: For we have ſhown before, 
that one neceſſary Condition of Fluidity, is the 
Curvity of the Surfaces of the conſtituent Par- 
ticles of Fluids, whereby their Che is vet7 
imall, in reſpe& of the Coheſion of thoſe Par- 
ticles that are terminated wir plain Surfaces; 
and their Gravity always exceeds the Force of 
their Coheſion, ſo that from both theſe Cauſes 
they eaſily flip and move one upon another. 
We may then ſuppoſe, that ſome of the Pri- 
mary Atoms of Which Bodies are conſtituted, 
are terminated with plain Surfaces on all des, 
Which will Produce Bodies of the firmeſt Co- 
Hbeſion; 


. 
= 


the Parts of Matter endeavour to embrace one 


urn 
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heſion ; others are partly terminated with plain, 
and partly with carve Surfaces, which will. 
produce Bodies of a mean Cobeſion; others 
again are intirely terminated with curve gurea- 
ces, which will produce Fluids; and between 
thoſe intircly plain, and intirely carve, there 
are infinite Combinations of plain and curve 
Surfaces, which will account for all the various 
Degrees of Coheſion in Bodies, in reſpect of 
their Figüres. But though this Smoothneſs and 
Plainneſs in the Surfaces of cohering Bodies, 
will bring moſt Points. into Contact, yet this 
will not hinder them from being ſeparat ted by 
any Force, how ſmall ſocver; and ſince we ate 
ccrtain, that cohering Bodies require a deter- 
mined Force to ſeparate them, there wants ſtill 
a Cement, as it were, to hinder them from be- 
ing. eaſily ſeparated. when joined. Now this 
can be derived from nothinggin Nature, but 
that Univerſal Law of Attraction, whereby all 


another, and cannot be ſeparated but by a 
Force ſuperior to that by which they attra& 
one another; let us then enquire what Condi- 
tion of the Univerſal Law will moſt fitly an- Nia: 
ſwer the Appearances of Coheſion. _  Wuhic 
S XLIIL On the Center A, and at the Di- late. 
ſlance A D, let a Circle be deſcribed, to whole late 
Plane at A, let P A be perpendicular, and Þ Phi 
be a Particle of Matter, attracted by all the by th 


Particles of this Circle, in any Condition 8 act. 
the W'* 


8 


* 
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Ine Unroerſal Law, from'P; to any Point in 
te Radius of the Circle draw P E, in' the 
ight Line P A, take PF=PE, and at F draw 
K parallel to A D, of ſuch a length as may 
e the Force whereby the Partigle. E at. 
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acts the Body P, and fer LK Ebe'theUpror 
Nrbich the Point K, thus conſtantly: circumſtan- 
Yi. tiated, generates: Sir Iſaac Newton has demon- 
lc rated, Pag. 196. Prop. 90. Lib. I. Princip, 
P Phil. Mar hen. 24 Edit. thãt the Force WHere- 
he dy the whole Circle, upon the Radius AD, at- 
tas the mus P, is as AHI, I multi. 
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"24 pie f upon the Diſtance AP; let PE be calle called 
and FK, y; and let F K, or the Force when. 
by the Point E attracts the Body P, be recipry- 
cally as any Power ( ſuppoſe n) of E, then the 


| Equation of the Curve will be y = 5 * 


— 


whoſe Area OP PK M SAG — 5 
„„ 
And if for you ſubſtitute P A, you ub 


the Area OPALM= - +0 =_ 
1-1 P > ol 
for * you ſubſtitute PH, then you hae 


: 2 P H L M — 7 and therefor 


putting m 11, we mall have AHIL- 
O PHILM —O PALM = — 


2 —.— * ——_—_ 
"P Hf" 2 . = mx Þ ane 


Nr, and conſequently the At 


5 traction upon the Circle of the e Corpu 


Se PA 
EPAxXAHIL= . 
1 Xx P Al 
— 5 . 


— a — 
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and PA =o, then the Radius of of 


If n l. 
the attracting Circle being produced, will co- 
Iincide with the Ahymptote P O; in which Caſe 
(the Curve being the very Hyperbola) the Area 
AHIL will be infinite, and PA being no- 
thing, or the Diſtance between the Corpuſcle 
and che attracting Plane vaniſhing, the Attra- 
(7101 PAXAHIL=o0xo,= 5 

Ifn 1 and PA = O, i. e. when the artra⸗ 
ing Plane A D, is placed at the Concourſe of 
the Hyperbola, with its Ahmptote P H; then 
the Arc D H ( whole Center is P, and whoſe 
Radius is P D=PA = co. ) will co- incide with 
AD, and conſequently ATL and HIwill co- 
-efor MM incide, and mierefote, F. A * AHI L S x0 
1. 

L- fa and P Az _ 4 let AH be led 5; 
Ii ten PHS X S aαπν. And the Attraction of 
be Circle upon x Fats th: PAXAHIL 


47 = — . : — GC. 

1 34* 755 
H S 2, and PA = o, then the Ares A HI . 

e M vill be more than infinite, (the meaning of which 

xpreſſion ſhall be afterwards explained and 

pulcloiF therefore the Attraction will be P Ax AHIL | 

, EY, multiplyed into more than Infinite: from 

a" vhcnce it appears, that the Force of the Attra- 

Cion in this . when 3 is greater: g 
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ndP A = 6 
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If 1 2 and PA 3 thete the Ares 


AHIL will be nothing, and conlequently the 


Attraction -P Ax A HIL o X.==1, And 


hence it appears, that in this Caſe, if PA -0, 
the Attraction will be greater than when Pl 


—= O; for of two Products, having the ſame Mul. 


tiplicator, that is the greater which has the ores 
ter Multiplicand ; ſo that if A denote the A. 
traction, when PA —0, and a the Attratlim 
when PAS O, I ſay, that A is to , as a gtes. 
ter than infinite is to infinite, contrary to what 
happened in the firſt Caſe, where n = ; for the 
Altraction in that Caſe was the ſame both when 
PA was equal to o and to S, V2S. f. 


If n 2 and PA = a, then as formerly AH 


being called J, thc Attraftion — =P A x AHIL 


If 1 = 3 nnd PA 0, FRE AHIL will 


be more than infinite; but AHL in this third 
Caſe will be greater than AHL in the ſe- 
cond Cale ; and conſequently the Force of the 
Attraction when P A o in both Caſes, will be 


greater in this Caſe than in the ſecond Caſe, 


for the Reaſon now mentioned, Viz, becauſe 
PA=ois a common Multiplicator in both, 


and AHIL in this Calc is greater than AHIL 
in the ſecond. 
It n ; and PA . as s before, AH [L 


Will be equal to nothing, and conſequent! the 
Attraction will be 0 . 


= 


_— 
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If n= ; and PA = 4, then the Attraction 


5 52 oy 
the BY will be equal to 2 207 © 3p —— 
And e eee e TO 
8 15 2199 p | „„ „ 
PA e &c. After this manner, the 
8 VVV 5 
15 Force of the Attraction of the circular Plane 
. MI upon the Corpuſcle P, may be,caſily computed 
gin in an aſſignable Cale of the Powers of the Di- 
ares. ſtance P E, and at any aſignabld Dilaaes of 
a corpaſere from the Rafe. 
re rom theſe Calculations. it is evident, that 
the Force of the Attraction of the Plane upon. 


the Corpuſcle, when the Diſtance is nothing, 
av MW or when the Plane and the Corp cle come in- 
117 WM Contact, increales when the Powers of the 
Diſtances '2 increaſe; thus when z = 2, and 
PA o, the Force of the Attraction is greater, 
than when = 1 and PA = 0, and ſo in others 
will higher. As al ſo it is clear from theſe pages pri 
thitd ens, that the Force of the Altraction of the 
e ic- WM Plane upon the Corpuſcle, at the ſame finite 
f the WF Diſtances, decreaſes faſter, or at a greater rate, 
ill be when the Powers of the Diſtances are high, than 
Calc, when they are lower, or when is a gręater 
cauſe i Number, than when it is leſs ; thus at the 
both, W ſame finite Diſtances, the Force of the ; Attra- 
HIL diion is much leſs proportionally, when'n = 3, 
than when = 1, or 2, and ſoin others, where 


HILYY the Difference between # in one Caſe and in 


— 


— A. — 
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. 2 . 
[4 
44 
| 
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11 4 


1K Laſtly, Suppoſe the attracted Particle Þ 2 P and 
| TP AH 42h and P O to be the Aſmprotes of the 
1  Hyperbola, whole Ordinates are proportional tg 
the Aitraction of a Particle at 58 reſpedi 


Diſtances from P; 3 if ths Attraction be re- 
CTCiprocally as the Diſtances, having deſcribed 
the common Hyperbola 11 1 L, whoſe Ord: 
nate 
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nates A L arc equal to p the Attraction of _ 


Circle whoſe Radius is AD, will be as the 
Hyperbolical Space AHIL x PA, the Line P H 
being made equal to P D, and when the Circle 
is placed at an infinite Diſtance Pa, the Attra- 
gion will be 4 hi P A. But in this Caſe 
ah a = o, Wherefore ahil= alx ah = 
„ &FS8-.:; „ pn 


15 ah, and the Attraction is a h, that is o, or 


infinitely leſs than at any finite Diſtance, Like- 
wiſe when P A is infinitely little, the Space 
AH Las infinitely leſs than AH x AL, i. e. 
than 5. ſo that the Attraction which is as 
AHIL*xPA will be infinitely leſs than A H. 
that is, at Contact it will be o, this Attraction 


ubiggelt when AHIL = 20% 75 


1 l M be 2. Curve who le Or- 


traction of a Particle being reciprocally as the 
Squares of the Diſtances, the Force of the Cir- 
cle placed in A will be as AH K Mx PA: So 
that comparing theſe two Kinds of Attraction: 
together, the Radius of the Circle A D being 
given, and the Diſtance PA the ſame in both 
Caſes, they will be as the Spaces AHIL and 

=: 7 A 


te · 
bed 
di- 
atcs 
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AH KM, which when the Diſtance is infinit 


ie, as the Ordinates Y 1 and h k, 2 e. 5 — 


and —, or as Pa to f, that is, as infinite ty 


finite. And when the Diſtance is as o, it is as, 
to 1. In the ſame manner, if the Attrafiy 
be reciprocally as the Cubes of the Diſtance, 


Nov to apply this to the Coheſion of Bodics 
'Tis certain that the Condition (viz. when 
the Attraction is reciprocally as.the Diſtance 
between the attracting Bodics, ) cannot obtain 
in the Coheſion of Bodies; for the Difference 
between the Force, when the Bodies are in 
Contact, and when they are at ſome Diſtance 
from one another, in this Caſe is ſo ſmall, as 
does not anſwer the Appearances: for we find 
X that the Force whereby Bodies cohere, is very 
much ate, Mhen ey come to i immediate 
[Eg 5 . Contal, 


at the Contact the Force will be infinitely 58 
greater, than when the Attraction decreaſes x; m 
the Squares. If it decreaſes in a Quadruplicat W 
Proportion of the Diſtances, the Force at Con. P 
tact will be infinitely greater, than whenit 5. 
decreaſes as the Cubes, and ſo on. So that i P 

n be taken ſucceſſively, as 1, 2, 3, 4, Oc. the tt 
correſponding Forces at contact will be 2 y 
O. I, O . co, Cc. And if we would compare 1 
the ſame Forces at an infinite Diſtance, they WM « 
would beo. o. . . M. 1 
. 
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omar, than when they are at ever r ſo ſmall 


a finite Diſtance from one another. 

In the ſecond Condition of the Univerſal 
Law of Gravitation, (vis. when the Force is 
reciprocally as the Squares of the Diſtance,) the 


Piffercnce of the Force of Coheſion, between 


Bodies at immediate Contact, and of the ſame 


at ſome Diſtance from one another, is greater 
| than in the former Caſe; but not ſufficient to 
account for this Difference , obſervable in the 


manner of the Coheſion of Bodies. But if it 


were poſſible to gather by Experiments, the 


Proportion of the Decreaſe of this Force, in co- 


| hering Bodies, to the ſame, at ſome determined 
Diſtances from one another, that would give 
the Condition of the Unzverſal Law. But it 


will be very difficult to make ſuch Experi- 


ments, becauſe the Fluids which ſurround Bo- 
dies, upon the Surface of our Globe, get in be- 
tween the Surfaces of Bodies, when they are at 
any Diſtance greater than the Diameters of the 
_ conſtituent Particles of theſe Fluids; and ſo by 
their lateral Preſſures, deſtroy the Efficacy of 


the Force whereby Bodies cohere ; thus 7 


Particles of Light, and of Air, get in between 
the Surfaces of Bodies removed at almoſt an 


inſenſible Diſtance from one another; and ſee- 


ing Light and Bodies act mutually upon one 


another, and that the Particles of Air endea— 
vour to recede from one another, they ren- 


der the Efficacy of the. Force of Attraction, : 
whereby 
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whereby Bodies cohere, altogether inſenſible at 
any Diſtances from one another, greater than 
are the Dzameters of the Particles of theſe Flu- 
ids; and a Diſtance equal to the Diameters of 
ſuch ſubtile Fluids, is too ſmall to be diſtin- 
guiſhed by our Senles, howſocver aſſiſted. After 
all, it ſeems pretty difficult, to conceive all the 
Varieties of Coheſion in Bodies, from that one 
Principle of Attraction, and the Plainneſs or 
Congruity of Surfaces. For there is no one Law 


of Gravitation comprehended in — (2 
which will beget a Curve IKL. M, that will an. 


ſwer both theſe Conditions, ox AHIL S to 


ſomething, and PAR AHIL = to nothing; 
VWhich it ſeems it muſt do to explain Coheſion. 
Beſides, it would agree much better with the 


Simplicity of Nature, if the general Law where 


3=2, which obtains in the Celeſtial Bodies, 


could be made agree with the Appearances of 


Coheſion. It is not impoſlible, that the Attra- 


ion, which at Contact, in this laſt mentioned 
Caſe, is 1 or finite at any Diſtance whatſo- 


ever that human Experiments can determine 


or obſerve, may be ſo entirely deſtroyed by 
the Interpolition of foreign Fluids (that ate 
not ſubjected to any of our Experiments in ex- 
: hauſting, ſuch as is Light, and perhaps a yet 
mwiore ſubtile Fluid. Vid pag. ultim. 2d Edit. 
Princip. Netoni.) acting in a contrary Directi- 


on, as to leave no remaining Force in it: Or, 
= perhaps 


Ia H=S0Oo 


— 2 


of Religion, 107 
perhaps the Figures of the lden Parti- 
cles of Bodies are to be conſidered in the Af- 


fair of Coheſu ion, as well as the Law of Attra- 
Fion, to give a ſatisfying Account of it. 


$ XLIV. Coheſion in general, being ſuppoſed 


after ſome ſuch manner as has been explained, 


it is no hard matter to underſtand Elaſticity, 
| which ſeems to ariſe from the ſame Principles, 


of Smooth and plain Surfaces, and of ſome one 


or more of the mentioned Conditions of the 
General Law of Attraction. In bending elaſtick 
Bodies, we find the Convex Side exceedingly 
ſtretched, inſomuch that, by frequent and long 
continued Bendings, there become viſible F7/- 
ſures in the Out-ſide; which no doubt were there 
before, or in the firſt Bendings, though not (o 
large as to be viſible: as alſo we ſee the Con- 


cave ſide mightily contracted, or its Parts for- 


| cibly preſſed together, ſo as to run into Folds 
or lefler Convexities, on the In- ſide: The ſame 

thing happens, when two e/aſtick Globes or 

| Balls ſtrike againſt one another, only the Con- 
vex ſides, are turned in towards their Centers: 


The Matter being thus, let us ſuppoſe, that 


two very ſmooth and plain ſquare Surfaces are 
joined together, ſo that cach Particle in theſe 


Planes attracts another, by ſome one or other 


of the Conditions of the General Law of Attra- 
ion ; if theſe Planes, by any external Force, 
were ſo ſeparated, as to move upon a common 

de of the Congruent ſquares as an Axis, and 


that 
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that no foreign Fluid endowed With a disjoin- 
ing Force ( ſuch as Air and Light are) could in 
tcrpole to hinder their Action: it is certain, 
that the external Force which thus ſeparated 
theſe Planes, ceaſing to act, the attractive Force 
would immediately bring theſe Planes together 
again; and it theſe Planes were ſeparated by 
a parallel Motion, if the Diſtance were ſo 
ſmall, that no forcign Fluid could get in to 
hinder their Action, if the ſeparating Force ceal- 
cd, the attracting Force would act, and bring 
them together again; and in both Caſes, with 
a Force which may be eaſily gathered, from 
the Condition of the Law of Altrattion, and 
the Diſtance of theſe Planes being given. Now 
all elaſtick Bodies, in their Actions upon one 
another, changing their Figures, muſt of ne- 
cedſſity have ſome of their Parts in theſe AQi- 
ons ſeparated, by a Parallel or a circular Mo- 
tion about an Axis; or by a Motion after 
ſome manner compounded of both theſe, (For 
it is no matter after what manner they are dif- 
joined, provided they be not ſeparated ſo fit, 
as to admit any foreign Fluid to enter, which 
may deſtroy the efficacy of the Force, whereby 
theſe Particles atfract one another.) If we then 
ſuppoſe the Surfaces of the Parts of the elaſtic 
Bodies plain and Smooth, and that they 44 
tract one another after ſome one or other Con- 
dition of the Univerſal Law; being ſeparated 
by a foreign Force, they mult (when that Force 
ccalcs) 
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— 


ceaſes) join together again with a certain Degree 
of Force, ( which i is to be eſtimated from the Di- 
ance and Condition of the Univerſal Law be- 
ing given,) and ſo will produce all the Appearan- 


ces of elaſtick Bodies. 


It may be objected, that it does not appear 
from this Account of Elaſticiiy, how a Spring 
ſhould grow ſtronger the more it is bent, ſince 
in that caſe, the Frſſures being made wider, the 
attractive Force ought to be ſellened, and con- 
ſequently the Power of Reſti:ution ought to be 
fo too. All ] can ſay to this is, that there is a 
proper Arrangement of the Parts to be brought 
about in elaſtick Bodies, which may in ſome 
meaſure be more readily obtained or facilitated = 
by uſe; as we ſee Watches go more regularly, 
ſmoothly, and exactly after they have been uſed 
for ſome time; and it is pretty certain, that 
elaſtick Bodies, upon this account, may run 
more readily into their Actions, when the Parts 
by uſe are formed and fixcd in the Situation 
moſt proper for this purpoſe, which at fitſt 
they may not fo perfectly he, by reaſon of 
the Solidity and Firmneſs of the Parts of moſt 
we ſee 
Springs by too long uſage, when the Parts are 
too much worn out, and the Chaps and Fiſ- 
ſures become too large and 'vifible, decay and 
loſe their Power of Reſtitution ; like other Or- 
ganical Bodies, which Time and too long Uſe 
Wear out and render uſclels for their intended 


purpoſes. 


elaſtick Bodies: To confirm this, 
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purpoſes. But perhaps the Appearances of Cr Co. 
heſion may be more congruouſly accounted for, 


from a proper Conformation of Parts, and the 


Action of an elaſtic Fluid, which, owes its 


Nature to the Centrifugal Force of its Parts: 
But this Iam not at leiſure to explain in the 
Particulars. Upon ſuch Principles may the E. 
| laſticity of Teudinous Bodies be explained, but 


it is not my Buſineſs here to deſcend into all 


the particular Circumſtances. If elaſtick Bo. 


dies obſerved one conſtant Proportion in theit 


unbending, toward their bending Forces, it 
were cake from thence, to determine the Con- 
dition of the Univerſal Law by which their 
Particles attract one another; but perhaps ſome 
may think, there are as great Varietics in this 
as in Coheſion l ſhall not therefore trouble 
the Reader, in this place, with the particular 
| Conſequences from particular Conditions of 
the General Law of Attraction, but ſhall con- 
tent my ſelf to have laid down Principles up- 
on which theſe intricate Appearances may be, 
| in ſome probable manner, accounted for. 
TI would proceed to ſome of the Reſt of the 


Appearances of Nature, which might. be ac- 


cCounted for from the ſame Principles, but that 
_ theſe already explained are moſt of what I ſhall 


make ule of in the following Treatiſe, for 


- which this Chaprer was deſigned only as a Len. 
ma: Beſides, that ſome of the Reſt will natu : 
rally come into the Subject of theſe other Dil 


courſes. „ c H AP. 
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CHAP. III. 


Of the Origin of the preſent State of Things, 
and of the Epicurean and Mechanical 15 
potheſi 5 3 


9 l. I Ti is a little e farprifing to fon Men frequent- 


ly contending and wrangling about the 
Origin of their ſeveral Families, and yet ſcarce 


| any Body give himſelf the Trouble once ſeriouſ- 
lyto conſider or enquire how the whole Race 
i fir came to be; whether it ſprang from the 
Earth or dropt from the Clouds, when it began, 
or if ever there was a time when it was not; tho” 


theſe Inquiries be far more worthy a wile Man's 
Pains, than thoſe inſignificant Conteſts. We are 
eaſily ſatisfied we and our immediate Parents 
have not been for ever; but few of us go farther : 


We take this World as we find it, without troub- 7 


ling our Heads who maae it, or whether it was 
made or not. No Body can well bear to have their 
Anceſtors affronted, nor their Pedigree deſpiſ 


ed; and yet very many now a days don't ſcruple 


to own themſelves the Children of the Earth, 
or the Offspring of ind Fate and Chance. 
Whatever others may do, I ſhall not think my 
Pains il: beſtowed, once in my Life, to have exa- 

mined, 
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| mined, as faras my poor Abilities will carry Me, 
how this 1 State of Things came at firf 
to . 

Ill. There are three general Opinions about 


this Matter; the Firſt is of thoſe of the Epicureay 4 
Sect, that holds that an immenſe Void, and an In. oer 
finity of differently figured, very ſmall, extreme. the 
ly hard, and infrangible Particles of Matter have gb. 
for ever been ; and chat theſe Particles moving Maas 
of themſelves in a Direction oblique to one ano tha 
ther, after innumerable Rencounters, did, at laſt Re 
lettle in this beautiful Order of Things we now int. 

| behold. This is a Scheme upon which tome build int 
their Hopes, and upon the Account of which Pie 
ſome of our Moderns think themſelves ſubtile iti 
Philoſophers 3 how juſtly we ſhall now examine. this 
9 III. Firſt, this Scheme luppoſes Matter to have MW... 
for ever been of it ſelf, without any Cauſe; has 
- which is a very liberal Complement to ſuch an pro 
unactive inanimate Maſs, to make it independent bel 
for its Being, and uncapable of being deſtroyed, WI 
(both which Self exiſtence neceſlarily implies;) ¶ Me 
that is to make it neceſlary, that is to make it ¶ gn 
infinite and eternal, and to raiſe it to a very high ſey 
pitch of Dignity, to which we find none of is in. 
other Qualities anſwerable. Time and Space, ot Ml 7 
ſomething Analogous to what we call by thole td 
names, tis true, may have for ever been; but that or 
is, becauſe they may have ſome relation to a can 
Being endowed with all other ſuitable Qualities; 5 anc 
but Matter ſeems to be too ignoble a Being to tha 


ati0- 


this being the Caſe, it would have been a 
great advantage to their Opinion, could they 


— 
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FLV. Let us conſider how, out of theſe few 
Principles of an immenſe Void, aa Infinity of 


very ſmall, hard, and infrangible Particles, and 
their oblique Direction to one another, it is poſ- 

fible to form this preſent State of Things. We 
have proved, & XI. of the preceeding Chapter, 
that Motion is no more eſſential to Matter than 
Reſt; that of itſelf it can never bring itſelf 


into Motion; that it would for ever continue 


in the State it is put in, and, if it was from all 
Eternity at Reſt, it would continue ſo for ever; 


if in Motion, it would for ever move on. Now 


have ſhown whence this Motion did at firſt 
proceed; ſince it is ſuppoſed there is nothing 


beſide unactive Matter itſelf to produce it. 


Whatever can be ſuppoſed to put Matter in 


| Motion, may at the ſame time, and with the 


ſame eaſe, be ſuppoſed to have directed the 
ſeyeral Parts thereof to the Places they are now 
in, 1. e. to have produced this preſent State of 


Things. No Body can think Motion eſſential 
to Matter, who ſee any Part thereof at Reſt; 


for what is eſſential to any Thing, that Thing 


can never be without it. But ſome Philoſophers, 
and thoſe of great Name too, have aſſerted, 
that no Part of Matter, ever was nor can be 


I at 


+: "BYJ 
| arrogate ſuch high Endowments. But paſs we 
Worcr this Head at preſent, as not eſſential to 
the Buſineſs in Hand. And 185 
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how this Fg State of Things came at fit 


| to be. „ the 
8 Il. There are three, general Opinions about 6 
this Matter; the Firſt is of thoſe of the Epicurean pri 
| Se, that holds that an immenſe Void, and an In. Meer 
finity of differently figured, very ſmall, extreme. the 
1y hard, andinfrangible Particles of Matter have M gbl 
for ever been; and that theſe Particles moving has 
of themſelves in a Direction oblique to one ano- tha 
ther, after innumerable Rencounters, did, at laſt Ref 
ſettle in-this beautiful Order of Things we now int 
behold. This is a Scheme upon which tome build in: 
their Hopes, and upon the Account of which N pie 
ſome of our Moderns think themſelves ſubtile ifi. 
Philoſophers ; how juſtly we ſhall now examine. th 
V III. Firſt, this Scheme ſuppoſes Matter to have Ml... 
for ever been of it ſelf, without any Cauſe; Ihn 
which is a very liberal Complement to ſuch an pro 
unactive inanimate Maſs, to make it independent ¶ beſ 
for its Being, and ws of being deſtroyed, V. 
(both which Je/f exiſtence neceſlarily implies;) ¶ Me 
that is to make it neceſſary, that is to make it fn 
infinite and eternal, and to raiſe it to very high ſey 
pitch of Dignity, to which we find none of iss in 
other Qualities anſwerable. Time and Space, ot T 
ſomething Analogous to what we call by thoſe tO 
names, tis true, may have for ever been; but that for 
is, becauſe they may have ſome relation. to a car 
Being endowed with all other ſuitable Qualities; ane 
but Matter ſeems to be too ignoble a Being to Ml cha 


ar- 


their oblique Direction to one another, it is poſ- 


{ble to form this preſent State of Things. We 
have proved, $ XI. of the preceeding Chapter, 
that Motion is no more eſſential to Matter than 
Reſt; that of itſelf it can never bring itſelf 
into Motion; that it would for ever continue 
in the State it is put in, and, if it was from all 
Eternity at Reſt, it would continue fo for ever; 
jf in Motion, it would for ever move on. Now 


this being the Caſe, it would have been a 


great advantage to their Opinion, could they 
have ſhown whence this Motion did at firſt 
proceed; ſince it is ſuppoſed there is nothing 
beſide unactive Matter itſelf to produce it. 
Whatever can be ſuppoſed to put Matter in 


Motion, may at the ſame time, and with the 
ſame eaſe, be ſuppoſed to have directed the 
ſeveral Parts thereof to the Places they are now 


in, 1. e. to have produced this preſent State of 
Things. No Body can think Motion eſſential 
to Matter, who ſee any Part thereof at Reſt; 


for what is eſſential to any Thing, that Thing 


can never be without it. But ſome Phzloſophers, 


and thoſe of great Name too, have aſſerted, 


that no Part of Matter, ever was nor can be 


: co 
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bbs de ſuch high Endowments. But paſs we 
Porer this Head at preſent, as not eſſential to 
the Buſineſs in Hand. And 

F1V. Let us conſider how, out of theſe fow 
Principles of an immenſe Void, an Infinity of 
very ſmall, hard, and infrangible Particles, and 
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at abſolute Reſt. For, ſay they, Motion is; is 
Quantity, and may be divided in 2nfinitum x 

well as other Quantiries ; and a Body may h MW... 
moving any finite time, and yet neyer ſenſi infi 
change its relative Place; for the Space is 3 
the Velocity, and if the Velocity be very ſmall, i 
the Space it moves through is ſo likewiſc, of 1 
And they alledge, that thoſe Bodies which | 
ſeem to be at Reſt, are only alternately mor- N Ma 
ing very (lowly to and from the termination of 
the Motion, or the Obſtacle. To this I an. W 
ſwer, that though it may be very true, that no. f pol 
thing in this Univerſe is actually at abſolute the 
Reſt, but that every thing is in ſome degree of MW wh 
Motion; yet, that abſolute Reſt in Bodies is Hoft 
not impoſſible is clear from hence, that it MW yet 
implics no Contradiction; A Sphere in a Ve to 
cuity may be preſſed by two other equal bee 
Spheres, with equal Forces and contrary Di- W pro 
rections, from which Preſſure the intermediate 0 
Sphere would be at abſolute reſt; wherefore, ii and 
it is not abſurd a Body ſhould be at abſolute MW thi: 
reſt, it is impoſſible Motion ſhould be eſſential I tou 
to Matter. There is another Argument, which Ch 
to me ſeems very concluſive againſt Motion's W the 
being eſſential to Matter, and that is, from the IM wil 


infinite poſſible Varicties of its Directions; lay- vit 

ing aſide the conſideration of all other Bodies ſel! 

or ſuppoſing a Body moving in vacuo it mult ete 
move in one certain Direction. Now what is WW the 
the 


it that determines it to this Direction "a 
| ü an 


E:: 
4 — 
mY 


than to any nder of the infinite Variety > No 
© Reaſon can poſlibly be aſſigned, why it ſhould 
move rather in this, than in any other of the 
infinite number of Directions: And it cannot 
| poſſibly move in more than one of them at once, 
op therefore it will of itſelf move in none 
of them; 7. e. it will not of it ſelf move at all, 
and conſequently, Motion is not eſſential to 
Matter. For in the Faculties of natural Things, 
| which are not endowed with Free- will, where 
| there is an infinite Variety of Choice, and no 
poſſible Reaſon to determine any one Way, 

| there can be no Choice made at all. From all 
| which it is plain, that allowing the Abettors 
| of this Philoſophy their Void and their Atoms, 
jet nothing could be produced for Want of Mo- 
tion, it not being eſſential to Matter, as has 
been proved, and there being nothing elſe to 


1 r rer : * * * 
” 


3 


produce it, 


FV. But allowing Matter to be ſelf. exiſtent 
and ſelf. moving, I would know whence came 
| this Obliquity of Direction, which they gratui- 


touſly tack to Matter; this is to aſcribe Will and 


Choice to theſe Particles, and to alledge, that 
| they are capable of reſolving what way they 


will go. The Contrivers of this Scheme ſaw 


wiſcly enough, that granting theſe Atoms to be 
ſel moving, yet nothing would follow but an 
cternal wandering in Lines parallel to one ano- 
ther, without any other Effect; and therefore 
they added, That thefe Particles moved with 
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intelligible to ſuppoſe this World already in 
Being, as to ſuppoſe theſe Particles endowed 
with this obliquely directed Motion, the Cauſe 


Principles than the other. We ſee all Motions 
now performed i in the ſame Direction with that 
of the moving Force, and all Motions produ- 


theſe Atoms ariſes from themſelves, they muft 
all follow the ſame Directions; 1. e. they mutt 


they could never meet in order to produce 
any regular Effect. It is ſurprizing we ſhould 


their Directions; and yet, according to the 
Opinion of theſe Men, infinite Ages by pal, 
they have moved as they liſted. Why do they 
not ſo ſtill ? Since (according to their own 


than another, upon any other account, but 


* 11% ; Philoſophical Principles © 


| different oblique Directions to one another, b. by 


which means they would meet, and juſtle, ang 


reflect, innumerable different Ways. But doe 


not every Body ſce, that it is as eaſie and x; 
of the one being no leſs accountable from their 


ccd by the ſame adequate Cauſe have the ſame 
Directions; and conſequently, if the Motion of 


all move in parallel Lines; and conſequentiy, 


not find, that Matter or Bodies now cannot alter 


Suppoſition) nothing has happened to alter 
their Nature, or the Manner of their Motions 


ever ſince; it is altogether unaccountable why 
Matter ſhould move in one Direction rather 


the Direction of the impreſſed Force; and all 

that's alledged on this Head, by the Favourers of 

this Scheme, is altogether precarious and abſurd, 
_ 5 NV. But 


— 


5 "of Him, OOF 
VI. But allowing theſe Atom to b ſelf. 


| exiſtent, ſelf-moving, andobliquely directed, yet 
is (till inconceivable how they ſhould pro- 

| duce a World. 
move all with the ſame degree of Obliquity _ 
| roone another, for that would be making them 


For theſe Atoms could not 


all converge to a Point, and ſo nothing but 


one great ſolid Sphere could be produced, 1 
they happened to unite after their meeting: And 


if they again reflected from one another, they 
would produce a fluid Sphere, their rectili— 


near Motions turning into circular ones, or 
otherwiſe would wander on in right Lines as be- 


fore. And to make ſome converge to one Point 


others to another, is to ſay, theſe Atoms were 
intelligent free Beings, which could chuſe the 
Courſe they would go in. 


We have a very 
powerful Proof of the Inſufficiency of theſe 


Atoms, though endowed with their Obliquity of . 
Direction, to produce any Thing, in the Rays of 
the Sun; which, as was before proved, are 


very ſmall Parts of Matter, by the interpoſiti- 
on of the Surfaces of reflecting Bodies diffe- 
rently ſituated, obtaining all poſſible Varieties 


of Obliquity ; and yet theſe produce no regu- 


lar yſtems of Bodies, though they move and pro- 
bably juſtle and interfere "All imaginable ways. 


As I have juſt now ſaid, thoſe only whoſe Di- 
tections converge to a Point, could meet to 
produce any real Body; and even the Body 


which would bc produced would only be a ſphe- 
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infinite Variety of Bodies in this Univerſe, | 


the Matter is, if Bodies were (elf. moving, they 


when and where they pleaſed ; z. e. they would 
ſelf-cxiſtent, ſelf moving, and obliquely dire&. 
ed, yet I would gladly know, how from thence 


to ſay barely, theſe Atoms, thus diſpoſed, would 


Vniverſe were framed. To ſhew a Thing pol 
and by what Laws, it may be done. For un. 
certain it can be ſo; and 'tis as probable (till 


the contrary be evinced, in ſome Particulars at 
| leaſt )it may not be ſo. Generals are always 


to be ſuſpected; a Contradiction may be dil 


therto attempted. I ſhall not ask of thoſe 
who defend this Scheme, a Particular account 


_— — a _— — 


rical ane ; So that out of all their Motion 
only Spheres of different Magnitudes could he 
formed, which how ſmall a Part they are ofthe 
leave the Reader to conſider. The Truth of 
could move what way they pleaſed, and 10 
be free-willed Elective Agents. 

VII. Again, allowing theſe Atoms to be 
this Ini verſe could be framed. It is not enough 
at laſt ſettle into this State of Things, unleſs it 
be ſhewn by what particular Motions, Directions 
and Reflections, the principal Bodies of this 


ſible to be done, we muſt tell how, what way, 


leſs we deſcend to Particulars, we are neyer 


covercd, in the particular Explications of an 
Appearance, that was not taken Notice of in the 
general Scheme; as indeed it happens, in every 
individual Inſtance of this preſent Subject hi. 


of 


dies could be 
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q Like Mechaniſm of every Individual Appear- | 
nance in our Syſtem, for that indeed were end- 
| leſs; But if any one can tell, by what Laws of 
{ Mechaniſm, any one Animal or Vegetable was 
| produced, or from what mechanick Principles the 
| Plancts deſcribe Elliptick Orbits, I ſhall, for the 
| ke of theſe, allow their whole Scheme to be 
| true. We all know how wretchedly Des Cartes 


(the ableſt Patron that ever this Opinion had) 


| has blundered on theſe Heads, and his Fol- 
| lowers have not mended the matter much. 
It is ſurprizing to think, how any reaſonable. 
Man could believe this Unzverſe to have been 


produced by Matter and Motion, when as yet 


no Man that ever lived, from theſe Principles 


alone, can tell by what Mechaniſm the moſt 
contemptible of the Celeſtial or Terreſtrial Bo- 

produced; and yet to be fully 
ſatisfy ed of the Truth of this Hypotheſis, a Man 
muſt underſtand the particular Mechaniſm of 


| the whole Syſtem of Things, and of every = 


dividual Appearance. 
F VII. Theſe Atoms are ſuppoſed infrangible, 


| extremely compacted, and hard, (as indeed the 
| leaſt Parts of Matter muſt neceſſarily be,) which 


compactedneſs and hardneſs is a demonſtration, 
that nothing could be produced by them; ſince 
being ſo, they could never come to cohere, in 
order to produce ſolid Bodies. The only to- 
lerable account of Coheſion in ſuch like Parti- 
3-4 . cles, 
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cles, is from their branched Figure. Now har 
ſolid Particles reflecting from one another, can 
never poſſibly lay hold of one another, at lea 
not ſo but that the leaſt Motion will disjoin 
them again. lt is impoſlible to conceive, hoy 
innumerable hard and compacted Atoms, ſwim. 
ming in an immenſe Avyſs, could ever come to 
cohere, ſo as to produce ſuch hard Bodies, 25 
Diamonds, and ſome other Mineral Subſtances 
are, without any other cement but their catch. 
ing hold of one another; this mutual embrz 
cing might keep them from being eaſily torn 
aſunder, but they would be ſtill moveable like 
chained Work, and could never produce the 
appearance of Firmneſs and Solidity. And 
what is here ſaid of Coheſion and Solidity, 
may be likewiſe ſhewn of Elaſticity. And 
thus, allowing theſe Atoms to be lelt-cxiſtent, 
ſelf. moving, and obliquely directed, and to meet 
according to any Laws of Mechaniſm, yet they 
Could only produce looſe Heaps of Atoms, or 
ſuch moveable ones that arc altogether unlike 
the ſolid Bodics we now behold. So that, to 
account for the Production of this preſent 
State of Things, beſides their Matter and Mo- 
tion, the Abettors of this Opinion want a Prin- 
ciple of Salidity or Coheſion, and Elaſticity; 
poth which are owing to no eſlential Proper- 
ty of Matter, as is own in the two laſt er 
Ktions of the Nannen Chapter, 
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8 VII. There are ſeveral Appearances abſo- 


lutcly unaccountable from the Laws of Mecha- 
| niſm; and conſequently, theſe could never be 
produced by Matter and Motion alone, or any 
| Combinations of them. It were endleſs to alledge 
all the Inſtances that might be brought on this 
| Head; ſome few of the moſt conſiderable will 


ſuffice ; for if any one be inconſiſtent with the 


| Laws of Mechaniſm, then it is impoſlible this 

| Syſtem could have been produced by the Con- 
| courſc of Atoms, The firſt I ſhall inſtance in, 
| is that great Law to which all the Bodies of 
| the Univerle ſeem to be ſubject, vis. That of 
Gravitation. In the former Chapter I have en- 
deavoured to ſhew, that this Property is not 
| efſential to Matter, nor can ariſe from the Fi- 


gure, Texture, or Motions of its Parts, but is 


| implanted therein by ſome Power ſuperior to 
| that of Matter; whence it is evident, that one 
of the primary Attributes of Matter is inde- 
pendent of the Laws of Mechaniſm. That 
active Principle which animates, as it were, the 
dead Maſs of Bodies, and which is the Cauſe 
of all the beautiful Appearances of Nature, owes 
its Origin to ſomething different from Mat- 
ter and Motion, aud therefore this Syſtem ot 
Things could not ariſe from thence. 
IX. Not only Gravitation, or that implan- 0 
ted Principle whereby Bodies tend towards 
one another, is above the Powers of Matter, 
but all the Effects and ARIrrnees,, that ne- 


ceſſarily 
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ceſſarily depend thereupon ; 2. e. all the Celeſſia £ 
and Terreſtrial Appearances are likewiſe aboy, 
the Powers and Laws of Matter and Motion, 
All the Attempts of others, before Sir Iſaat 
Newton, to explain the regular and conſtant 
Appearances of Nature, were moſt of them Un. 
geometrical, and all of them ſo inconſiſtent any 
unintelligible, that it was as hard to alloy 
their Poſtulata, as to conceive the Thing which 
they pretended to account for from them. Al 
the Philoſophers that ever were, could never, 
from the meer Laws of Mechaniſm, explain 
how the Planets came to move in Elliptict 
Orbits; they might (if Matter had been (elf. 
moving) have for ever ſtrayed in right Lines; 
but, that they, ſhould conſtantly rovolve in 
Orbits, that they ſhould approach to, and re. 
move from, a determined Point at different 
| Seaſons, and that uniformly and conſtantly, is 
altogether unaccountable from the Laws of 
Mechaniſm, as has been ſhewn in the former 
Chapter. But from this implanted Principle of 
Gravitation, (ſuppoſing they are already put in 
their Motions, and that all the Celeſtial Machi- 
nery is now actually in motion and at work,) 
all the Phenomena are accounted for, and that 
to the greateſt nicety we are capable of diſtin- 
guiſhing., So that not only this Univerſe could 
not have been produced by the Laws of Me- 


Chaniſm, but there is ſcarce a ſingle Appearance 


that can thence adequately be accounted for. 
8 I have 
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© 1 have e diſtinguiſhed between the Laws | 
of Creation, and thoſe of Nature: The firſt are 

the Laws obſerved by the Univerſal Syſtem of 

Things, whilſt it was in Fieri (as the Schools 

© ſpeak); the latter the Laws of the Actions of 
Bodies, when it (the Syſtem of Things) is in 
Facto eſſe. The firſt are quite different from 
the latter; for though Matter and Motion might 
help us to explain ſome ſmall Part of the Ap- 
pearances, now things are actually conſtitu- 
ted; (though even this | be falſe ;) yet theſe, with 
| allthe Laws of Nature, and throwing in Gra- 
| vitation ex abundanti, will never help us to ex- 
| plain one ſingle Appearance of Creation, Ori- 
| ginal Production, or the Primitive Formation, 
| Adjuſtment, and Arrangement, of the greater or 
| ſmaller integral Parts of this Syſtem of Things. 
Can any one tell from theſe Principles, how 
| the Figures of the Bodies of Sun, Planets, and 
| Satellits, were rounded into their particular ſphe- 


2. 
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of their Orbits were determined? Whence their 
& Number, Magnitudes, and Denſity came? They 
may continue their Motion in empty Spaces, 
and deſcribe their determined Orbits by the 
| Laws of Gravitation and Nature, but by theſe 
they could never have acquired their pre- 
ſent regular Form and Situation. The ſix 
principal Planets revolve in Circles Concen- 
trick with the Sun, in the ſame Direction of 
their Motion, and in the lame Planc nearly: 
The 


| roidical Orbs? How the Kinds and Poſitions 
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The ten Moons or Satellites revolve about th the 


_ cles, and the ſame Direction of their Motions 
in the Planes of the Orbits of their Planets 


ons could not ariſe from Mechanical Cauſes; for 


which it 15 impoſſible they ſhould do, did 


by which the Planets move: it is abſolutely 


have been formed by the Laws of Mechaniſm, 
Ina word, one ſingle Atom of Matter, in its 
original Production and internal Conſtitution, 
is not to be explained from theſe Principles: 


of the whole Syſtem of Creatures, from theſe 
internal Conſtitution, 8 will, for the fake of 
this, give up the whole Cauſe; and yet to a 
tisfy himſelf, he ought to account for the 
whole from them. 


ther inconſiſtent with, the Laws of Mechaniſm. 


Heart, from the left Ventricle through the Ar- 1 
teries unto the Extremitics of the Body, and I 5 
, 


N 


Earth, Jupiter, and Saturn, in Concentrick Ci; 


nearly. But theſe regular and comely Moti. 


the Comets move in Orbits extremely Tecen 
cal, and in all the Points of the Compals; 


they revolve by the ſame Mechanical Cauſes, 


impoſſible once to imagine, the Parts of Light, 
and the other Fluids of our Syſtem, ſhould 


and if the wiſeſt Philoſopher now being, will 
give a ſatisfactory Account of any one Portion 


Principles, as to its original Production and 


$ X, The Production of Animals is altoge- 


I. The Blood is ſqueezed, by the Force of the 


is thence returned by the Veins into the right 
; Ven 
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the . Ventricle ; thence by the Arteria Pulmonalis un- 
8 It. ARS 


to the Lungs ; from the Lungs by the Vena Pal- 


0, WE ,yonalis to the right Ventricle again. The Mo- 

© WW on of the Heart is cauſed by the nervous Fluids, 

UW acting ſome how upon, or with, the Blood in LL 

fo the Muſcular part thereof: And theſe nervous | 

tri. Fluids ſeem to be both derived from the Blood, | 

ls, and forced into the Muſcular part of the | = 

ad Heart, by the Motion of the Heart irſelf, the 1 

les, Texture of their containing Veſſels, and per- 1 

tely ; haps by the Pulſation of the Artcrics upon 1 

ghr, Wi ves in the Brain. Here now the Heart if 
the Nerves int in ere now the 9 

uld zs the Cauſe of the Motion of the Blood in 1 

lm. the Arteries, and the Motion of the Blood in 

s W the Arteries urging their Juices through the 

my | Nerves, is the Cauſe of the Motion of the 

les: 


Heart, which is a plain Circulation of Mechani- 
cal Power ; 1. e. a Perpetuum Mobile; which, by 
| what was ſaid in the precceding Chapter, is 
| contrary to the Laws of Mechanifm. If an Epi- 
| curean Philoſopher could contrive a Water Ma- 
chin, that the Water ſhould move the Machin, 
| and the Machin the Water, ſo that the ſame 
| Water ſhould conſtantly return in a Circle to 
move the Machin; I ſhould then think their 
| Scheme ſomewhat feaſible: But ſince the firſt 
is demonſtrably impoſſible, the latter muſt be 
lo likewiſe. 2. In all Animals there are Organs 
in number actually indefinite, if not infinite. 
By an Organ I mean a diſtinct independent 
Part of a Machin: Thus a Wheel, and all its 
e „ Parts, 
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Parts, is an Organ of a Watch, if I may ſpeak 2 
103 and a Gland with all its Parts, or a Canal ” 


from its Origin to its Extremity, is an Organ 


in an Animal Body. Now theſe Organs, ot 
independent Parts in the Animal, are infinitely 
many, as is evident, both from the Nature of 
Senſation and Nutrition. Senſation is performed 


by the mediation of an Organ ariſing from the 


Brain, and continued to the Part that is affeq. 
ed. Now there is not the leaſt imaginable ſolid 


part of the Veſſels or Muſcles but is ſenſible, 


and therefore the Organs in Animals, that con- 
vey this Senſation, are infinite in number. To 
this perhaps it may be objected, that one Or: 
gan may convey Senſation through ſeveral Places, 


and conſequently, though every minute Part of 


the Body be ſenſible, it will not follow, that 
the Organs which convey this Senſation are in. 
finitely many, ſince they may all be only the 


Continuation of ſome few Organs through dif- 


ferent Parts. But the Anſwer is obvious; if 
every Point of the Veſſels and Muſcles of the 
Animal Body be ſenſible, then the Organs which 


convey the Scnſation are infinitely ſmall, and 
if infinitely ſmall, they muſt be infinitely ma- 


ny, ſecing their Extremitics in the Brain con- 


ſtitute a finite Superficies, or fill a finite Space; 
for a finite Number of infinitely ſmall Parts, 


can never make a finite Quantity, Again, 


Nutrition is performed by an Organ, through 
which the Supply is convey ed to the Place to 
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be nouriſhed ; and ſince there is no Part of the 
anal W Body that may not be increaſed or diminiſhed, | 
gn (as is evident from the Cure of Wounds in all 
or Places through which the neceſlary Part of the 
tely Fluids of the Body can paſs;) it is plain, that 
e of every individual Point of the Animal Body is 
the Termination of an Organ, through which 
the Nutrition may be conveyed. Moreover, 
| ſecing even the Canals themſelves do increaſe 
in bulk, may decay, and be impaired, every — 
aſſignable Part of theſe Canals muſt be the l 
| Termination of ſome ſecretory DuR, ſeparating 
| a Fluid fir to increaſe their Dimenſions ot re- | 
pair their Loſſes; and theſe ſecretory Chanels _ = 
| again, muſt have others to increaſe their Bulk _ 
or repair their Loſſes, and ſo on in inſinitum. 
Add to all theſe, that the fineſt Glaſles diſco- 
ver nothing in the ſeveral parts of the Veſſels 
and Muſcles but fine {lender Canals, and the 
better the Microſcopes are, the greater Number 
of thoſe capillary Pipes are diſcovered; and 
| theſe Parts, which were formerly reckoned Pa- 
| renchymatous, are now found to be Bundles or 
| Heaps of exceedingly ſmall: Tubes or Threads, 
| The Mulcles themſelves conſiſt of a number of 
| Fibres, and each Fibre of an incredible number 
| of little Fibrils, bound together and divided 
into little Cells or Yeſicles : The Glands are no- 
thing but a Clew of little ſlender Pipes, diverſely 
rolled or folded together: The Brain is a num- 
betleſs Congeries of infinitely ſmall Tubes, wo- 
15 5 4. os 
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altogether above the Power of Mechanicks, and 


— 


ven into ſeveral Figures: The Nerves are Bun. | 
dles of ſmall cylindrical Pipes; and the Lung MW = 
and Liver are but Heaps of little Bladdetz, r 
upon which the Blood- Veſſels are ſpread in T 
Net- work, or of little Glands among which a . 
theſe Veſſels are diſperſed. In one word, all _ 
the ſolid Parts of the Body are nothing, by ce 
either very fine exceeding ſmall Tubes for the Car 
conveyance of ſome Fluid, or flender Threads n 
in Bundles tyed together by others ſurrounding "8 
them, or going from one Fibre to another, or . 
ſpread out into thin Membranes: For the Bones gio 
are nothing but ſuch Bundles, and all the 3 
Membranes or Membranous Coats of the Vel. zut 
fels, are nothing but theſe Threads wrought wer 
together into thin Skins. From all which it i peo 
beyond diſpute, That every Animal is made of Rea 
Organs in Number really infinite: For theſe Nada. 
Organs become at laſt infinitely ſmall, and ſo or 
their Sum muſt be infinitely many, ſeeingit I Ani. 
conſtitutes a finite Quantity. Now, how rid bar 
culous is it to imagine a Thing ſo wonderfully jucti. 
made could be the Effect of meer Chance, or lame 
of the blind Laws of Motion! In Artificial ty f. 
Machins, the more complicated and compoun- W gu, 
ded the Contrivance of the Parts is, the gre- Ml «iq. 
ter the difficulty is in adjuſting them; and Ml quce 
the Difficulty increaſes in the ſame proportion ¶ and 
the Complications do; and conſequently, when ¶ to be 
the Complications are infinite, the Machin is 
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quite im racticable by the Laws of Matter and 
Motion: But this is exactly the preſent Caſe, 
ind therefore the Production of an Animal is 
altogether immechanical. 3. Allowing Animals 
might have been produced by the caſual Con- 
courſe of Atoms, hy do not theſe very ſame 
Cauſes continually operate, and why do we not 
ſe the ſame Effects in our Days, (ſince the 
Cauſes continue the ſame,) that were beheld in 
former Times? If any of the Philoſophers ſhould 
hew us ſuch an Appearance, nay, if they would 
but tell us (without running upon Contradi- 
ions) how ſuch a Machine might be produced, 
we might begin to hearken to their Pretences. 
But ſince ſuch a Thing was never ſeen nor pre- 
tended, it is very arrogant in them, to think 
people ſhould believe the Matter, without any 
Reaſon, upon their mere Word. No Body now- 

a. days, that underſtands any thing of Nature 
or Philoſophy, can ſo much as imagine, that any 
Animal, how abject ſoever, can be produced 
by an equivocal Generation, or without the con- 
juction of Male and Female Parents, in the 
ſame, or in two different Individuals. And ve- 
ty few, who have conſidered the Matter, but 
own, that every Animal proceeds from a pte- 
exiſtent Animalcul; and that the Patents con- 
duce nothing but a convenient Habitation, 
and ſuitable Nouriſhment to it, till it be fit 
to be truſted with the Light, and capable of 
receiving the Benefit of the Air. We know ve- 
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) 
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ry. well, that there is nothing in the Aning 
Machine but an Infinity of branching and win, iſ 

ing Canals, filled with Liquors of different x, 
_ tures, going the ſame perpetual Round, whig 


derful Fabrick of another Animal, than a th 
is of making it ſelf. Beſides, in the Generaig 
of an Animal, there is a neceſſity that the Hey 
Heart, Nerves, Veins, and Arteries, ſhould he 
formed at the ſame time, which can never be 
done by the Motion of any Fluid what wy 
ſoever moved; for, as hath been juſt now (iid 
the Heart cannot move, unleſs Animal Spirit 


it: The Animal Spirits cannot be derived int 
the Heart, unleſs the Blood be ſqueezed by 
the Heart through the Arteries into the Brain, 
So that it is evident, that the Head and Hear, 

the Arteries, Veins, and Nerves, muſt be all for 
med at the ſame time, if the Animal is Me. 
cChanically produced: But this is altogether in- 
poſſible; for no Motion of any Fluid or Fluid, 


ſame inſtant; and we know, all the intern 
Mechanical Actions of Animals, are performel 


conſider the Infinity of Canals, and other Ot 
ganical Parts in an Animal; and again cons 
der, that all that one Animal can conduce to 
Ward the Generation of another, is by the fol 
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are no more capable of producing the wa, 


be ſent from the Head through the Nerves int 


howſoever diſpoſed, can form all theſe at the 
by the Force of their Fluids. Let any one 


of ſome Liquors moving through ſome any 


* 
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and try if from this Power he be able to form the 
Idea of the Generation of an Animal. It is 
doing Penance, to read the wretched Accounts 
of the wiſeſt and moſt learned Philoſophers on 

this Head: To obſerve, how in every ſtep they 
contradict the known Laws of Motion; and 
indeed, the Manner after which they would 
have them generated, is as much above the Pow- 


W 2 


er and beyond the Laws of Mechaniſm, as the 


true and genuine Manner and Method of their 
production is. From all theſe Conſiderations 
it is evident, that an Animal cannot be produ- 
ced mechanically; it is too hard a Problem to 
be ſolved from ſo few data as Matter and Mo- 
tion; for indeed, could this one be once ſolved 
by any of the Philoſophers, we ſhould be eaſilx 
ſatisfy ed of the reſt ; though Plants, and all the 
vegetable Kingdom be liable to the ſame Diffi- 
culties, and furniſh us with the ſame ObjeQi- 
ons; for they are indeed only Animals of a 
lower Rank. And could it be once proved, 
either by Demonſtration, or by Matter of Fact, 
that a Plant or an Animal can be produced by 
Mechaniſm, i. e. Nature, or the Laws of Mo- 
tion, the thoughtful Part of Mankind would 
be eaſily tempted to believe, that ſince the 
| better Part was produced by Mechaniſm, the 
meaner, 1. e. all the reſt of this viſible World, 
might have been formed the ſame way. So 
that it is a Matter of the greateſt Conſequence, 
that we have demonſtrated, that neither Ani- 
LE = EE RS 
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IJ can produce, to prove the fame Propoſition, 
which the Language I write in will not perni 
F 76 Eco ot. 


diction to the Laws of Mechaniſm. We haue 
ſufficiently ſhewn, that neither Spontaneous(nar 
indeed any) Motion is eſſential to Matter; it 
is determined to one Direction (while in Mo. 


of: The Ball goes on in the Direction of the 
Stick, or of the Body of the Piece out of which 
it is ſhot; the Arrow in that given it by the 
_ Bow-ſtring ; and the Hand of the Dial- Plate in 
that given it by the Wheels; and that necel- 


ſame by ſome foreign Violence: But all Senſ. 
tive Animals have a ſelf- Motion, can turn and 


| Demonſtrations 4 priori J have juſt now brougi 


mals nor Vegetables can be prod aced Mechari. 
cally. There arc many other Arguments which 


F xl. The Spontaneous Motions of the ſent. WI 
tive Part of this Hſtem, is an eternal Conti. 


tion) which it can no more alter than move of 
itſelf. This our Senſes may daily inform u 


ſarily and conſtantly, if not forced out of the 


wind, move through all the Points of the Com 
paſs, go back and forward, as their Occaſions 
require, or Inclination prompts them. It istrut 


ſome of our Modern Philoſophers have aſlcrtcd, 4 
that the Brute. Creation arc only Pieces of Clock the 
Work, and all their Motions are as neceſflari pe 
determined as that ofthe Hand on the Dial plate, ( 
but this Aſſertion is altogether precarious, and Þ 
may be denied as eaſily as it is alledg d. Beſides the | 


{0 
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to evince che contrary, the Obſervation and by 
xperience of all Mankind contradicts it; the 
WNocility and Sagacity of ſome Animals demon- 


"__ 


be: ſtrate the Contrary, and ſonie Brute-Anitnals- 
new more Indications of it, than ſome of the” 
no. Race of Mankind on whom they beſtow it. 
15 What more evident Proofs of a {pontancous Mo- 
dae ton could theſe poor Creatutes give than they 


do, if they were really ſuppoled to be endowed: 
with it ? Nothing but a Senfation in our ſelves 
of the Principle of their Actions, could create 
clearer Evidences of a ſpontaneous Motion. Bes 


: : E ſides, it is altogether impoſſible to account for 
e the far greater part of their Actions and Mo- 
| tions from Mechaniſm; as we have in the pte-' 
ho ceeding Propoſitions ſhewn at large. And we: 
in ſnould be ſtrangely ſurprized, f if, by any Com- 
el bination of material Organs, We ſhould pr o- 
e duce the ſmalleſt part of their Actions and Paſ- 


ſions. Wherefore, ſince the ſenſitive World is 
endowed with ſpontancous Motions, and ſince 
this is far beyond and above the Powers of 
Matter, it is evident this Univerſe could not 
haye been produced Mechanically,, 
-F XU: The Voluntary Motions of Rational 
F; Creatures, are altogether unaccountable from 
the Laws of Mechaniſm. : Muſculat Motion is 
performed much after ſuch a manner as this: 
(H the: imoſt probable of our Modern Conje- 
ge Aures in this Matter have any Certainty in 
den) The Muſcles are Bundles of Fibres, which 
KR being 
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being cloſely compacted at both cnds, terming 
in their two Tendons, each of which is inſerted 
into ſome one fixed Part of the Body or other: 
Every one of theſe Fibres conſiſts of a prod. 
gious number of leſſer Fibres, or Fibrils, which 
are ſo many very ſlender elaſtick Canals bound 
about by ſmall tranſverſe parallel or Spiti 
Threads, which divide theſe hollow Fibrils into 
ſo many elaſtic Cy/es or Veſiculæ, as if a Gut were 
tyed at equal Diſtances. Into every one of theſe 
VDieſiculæ, an Artery, Vein, and Nerve enter; 
the two firſt to bring and carry back the Blood, 
the latter to carry thither likewiſe its proper 
Fluid or Spirit; which mixing in the Yeſeculz 
with the Blood, produces a Rarefaction, (the man. 
ner how, for avoiding Diſputes, I ſhall forbeat at 

' Preſent to determine; ) whereby theſe Yeſirale 
are diſtended, and their Longitudinal Diameters 
(from Knot to Knot) ſtraitned, and ſo the Length 
of the whole Muſcle ſhortned. The Nerves are 
the ſecretory Ducts of the glandulous Subſtance 
of the Brain, and conſequently, are much of 
the ſame Nature with the other Excretories of the 
Body, which are nothing but ſmall ſlender flips | 
f the Arteries, for deriving an appropriated Juice 
or Spirit from the Blood. Wherefore, ſince the 
nervous Juice or Spirit is form'd out of the Blood, 
and ſince the Nerves are very ſmall arterial Tubes, 
this Spirit very probably muſt move in theſe 
Nerves aftet the ſame manner the Blood does in 
| he Arteries 3 N with this difference, that it 
moyes 
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moves abundantly more flow; (its Velocity 
being abated, either by the many Circumvolu- 
nons of the Artery in the Gland, which is the 


Origin of the Nerve, or by the reſiſtance the: 
Juice meets with in the ſlender Pipe of the 
Nerve it ſelf.) If the Circulation of the Blood: 
be admitted, and all the Juices of the Body be 
allowed to be derived from it, it is impoſſible 
that any of theſe Juices ſnould ſtagnate in theit 
Veſſels longer than till they be filled; and there- 
fore, the nervous Juice in its Canals is pro- 
pelled, after the ſame manner, and by the ſame 
Mechaniſm, the Blood is urged for ward in the 
Arteries. Now in the Muſtles of involuntary 
Motion, ſuch as the Heart, the Lungs, the Sto- 
mach, and Guts, and the muſcular Coats of the 
Veſſels, this nervous Juice or Spirit is conſtantly. 
derived by a Mechanical Neceſſity. In the Heart 
while the Auricles are full of Blood, they are 
diſtended, and the Influence of the nervous Jui- 
ces into their Muſcles thereby ſtopped; but when 
once this Blood begins ro flow into the Ventri- 


| cles, the reſiſtance, ariſing from the diſtenſion of : 


the Auricles, to the influx of the nervous Juice 
is taken off, and ſo it flows into the muſcular 
dubſtance of the Auricles, and thereby they are 
contracted; while the Ventricles are diſtended; 
and the Influx of the nervous Juice into their 

Muſcles is thereby ſtopped, till the Blood be de- 
niyed into the Aorta, and the Impediment from 
this Diſtenſion to the Influx of the nervous 
57 . Sg ; Juice 
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Juice be taken off, and ſo the Ventricles come 


into Contradtion; which hinders the Blood too 

from running any more into the Ventricles ftom Cal 

the Auricles, and then the Auricles are again fil. the 

led: And thus, by a Mechanical. Neceſſity, they and 

act alternately, the Auricles and Ventricles bein far 

as it were Antagoniſts to one another; fo as that me 

while thoſe are diſtended theſe are contracted, I Ja, 

the diſtenſion of the firſt permitting the Inu. ral 

ence of the nervous Juices into the ſatter; and 104 

ſoon the other hand. After the ſame:manner W th 

are the muſcular Coats of the Bload- - Veſſels, WI 

and of the Coats ofithe other Veſſels contain. ur 
| ing Liquors derived. from the Blood, alternate. is 


E595 Iy contracted andidilated; for by the Contra. th 
1 Sion of the Hcart the Blood is thtown into in 
* 5 the Atterics, which diſtends them, and fo the tt 
{ 


| Influence of theimervous Juice into their Mul- N 
cular Coat is hindered; but when the Blood is, MW tt 
| by the impetus it has conceived, derived into the i 
1 Veins, this impediment is taken off, and the y 
| Muſcular Coats of the Arteries then act, the * 

 Membranous by their Elaſticity concurring,. In W 1 


the Lungs, the Gravity of the Atmoſphere forces [ 
the Air into the ſmalloorbicular Veſicles there: 1 
of, and dilates the Cavity of the-Breaſt;z whete- 
by the Preſſure of its:Sides/upan them, and the 
Nerves that act in this Function, is taken off, 
and ſo the Muſcles of the Diaphragm and the 
other concurring ones are at freedom to add, 
and to diſtend the eren of the Thorax, ho 
the 


"a. ths 


and compreſs the Lungs, and ſhut up the Emiſ- 
faries of the Nerves. So likewiſe in the Sto- 
mach and Guts, when the Longitudinal Muſcu- 


lar Fibres are in Action, the Tranſverſe and Spi- 


ral ones are relaxed, by the preſſure of the act- 
ing Fibres upon the Emiſſaries of the Nerves of 


| the relaxed ones; and ſo” on the other hand, 
when thoſe are telaxed theſe are in action; und 
univerfally, in all the in voluntary Motions, there 


is a Mechanical Neceſſity for the derivation of 


the netvous Juices i into the Muſcles employed 
in theſe Motions: But in voluntary Motions, 
there neither is nor can be any ſuch Mechanical 
Neceſſity, it being a plain Contradiction to 
| their Nature; and therefore voluntary Motion 


is quite contrary to the Laws of Mechaniſm: 
we can move our Hands and Feet how and 


when we pleaſe in an inſtant; we can bend and 
unbend them as we will; there is no Mechanical 
Cauſe imaginable to force this nervous Juice{in- - 
to the Muſcles of voluntary Motion, and no 


Motion can follow unleſs this Juice be derived; 


as is plain from hence, that cutting the Nerves ; 


that ſerve any Muſcle, though all other things 


continue the ſame; yet no Motion will follow. | 

And the only Conception we can form of vo- 

Jo Motion Is; that the Mind, like a skil- 
ful 
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HE de preflure of the Sides of the Breaſt become 
too ſtrong fot theſe oppoſite combined dilating 
Cauſes; and then by their own Gravity, and 

the elaſtick Force of the Ribs, they fall down 


all; but theſe need only examine their own Cot 
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ful Muſician, ſtrikes upon that Nerve which con. 
veys Animal Spirits to the Muſcle to be cont; 
Qed, and adds a greater Force than the naty. 
ral to the nervous Juice; whereby it opens itz 
Paſlage into the Veſicles of which the Muſcu- 
lar Fibres conſiſt, which it could not have done 
by its natural Power. But this Action of the 
Mind or Will upon theſe Animal Spirits, being 
altogether unaccountable from the Laws of Mo- 
tion, it is plain, that voluntary Motion is al. 
together Immechanical: And indeed, were it 
Mechanical it could not be Voluntary; for what. 
ever acts Mechanically, acts conſtantly and ne- 
ceſſarily, and ſo cannot act voluntarily. 
P XU. That Freedom and Liberty of cles 
5 ſing or refuſing which we find in ourſelves, is 
_ altogether inconſiſtent with Mechaniſm. Some 
Men indeed deny that we have any Free-will at 


ſciences to be convinced of their miſtake z they 
will find, that even when their Reaſon would 
determine them to do ſuch a thing, they have it 
in their Power to forbear it, or to do the contra 
ry; they can riſe or ſit ſtill, go backward ot 
forward, to ſhew their own Freedom; they can 


chuſe the Time and Place, the Degrees and 
Circumſtances; of all theſe Actions that are cal- 
Jed Free. It is true, ſome of our natural Acti- 
ons are neceſſary, but theſe which are common- 

Ip called voluntary Actions, ate as much free 
zs the . of things will permit Thet 
cir 
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Na ! Power being limited. © Þ would gladly 
know, what greater Indications of Freedom they 
Could wiſh to have, than they now have. The 


paſſions of Mankind (which in moſt determine 


| their Actions) are indeed violent, but they 


have it in their Power to ſuſpend for ſome time 
the ſatisfying of them; which ſhews, they are 


not neceſſarily determincd toward their Satisfa- 


tion ; for the Action of neceſſary Agents can 
only be ſuſpended by a Miracle. Let us ſup- 
poſe, that Man, in a perfect ſtate of Health, is 
free, and has a Power of Election: The only In- 


dications he could give of this Freedom are, by 


doing the contrary where there arc weighty N 


and ſolid Reaſons for doing ſuch a thing; or 


by making an Election among many Things, 
when there is no imaginable Reaſon to deter- 
mine him more to one than another; or to be 


able to ſuſpend the Effect of natural Actions, 


vhen without this interpoſition they would Me- 
chanically operate. Now it is certain that we are 
capable of giving all theſe Indications, to ſhew 
our Freedom: We have it in our Power to hurt 
or even deſtroy our ſelves, though there be the 


| beſt Reaſons in the World to hinder us from ſo 


doing: we can take out the one and not the 
other, in two or more of the ſame things in all 
Circamſtances alike: Tho' Reſpiration be reck- 
onedan involuntary Action, and though it is cer 
tainly perform d mechanically and uniformly,y et 
ve EINE! itin our * to keep in our Breath, 


in all Circumſtances, alike, we can never be de- 
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and to ſuſpend the Efficacy of this natural Fur. 
Efi0n for ſome time; and this ſeems to be one 
of the moſt evident Indications of Freedom that 
can poſſibly be defired: For tho' in other Caſes 
it may be alledged, that it is the ſubtile and iy. 
perceptible manner after which we are determi. 
ned, that makes any of our Actions ſcem free, 
vet in this Inſtance that Objection can have no 
place; for if we are determined ever ſo imper. 
ceptibly, it is by the Neceſſity of Nature we are | 
determined. Now it is abſurd to think, that 
Nature ſhould determine any natural Functim 
to be performed regularly and conſtantly the 
| ſame way, and that by Mechanical Laws ; and 
at the ſame time determine this Function to be 
irregularly and uncertainly ſuſpended. Ontthe 
other hand, if we are neceſſarily determined in 
all our Actions, and if we have no Freedom, 
it is abſolutely. impoſſible we ſhould make any 
Election among Things in all Circumſtances 
alike; for if we are determined, it can only 
be from the Things themſelves without us 3. for 
all things within us are, upon this Hypotheſis, 
to be ſuppoſed to move uniformly and Mecha- 
nically. Now where the things withont us ate 


termined to any one of them by themſelves ; and 
therefore were we not free, We could never 
make an Election among things altogether alike. 
By things altogether ali ke, I mean ſuch as e 


alike as 10 all the Cireumſtances — | 
| C0 
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conſtitute chem the things required, Thus two 
Farthings are altogether alike, though they may 
differ in ſome ſmall Circumſtances that do net 
concern the Eſſence of that Species of Coin. Thus 
L 3, 55 9, are equally odd Numbers, and 2, 
4, 6, 8, ate equally even Numbers, and if it were 
oropoſed to aſſign an even or odd Number, 
there are infinitely many which are equally ſuch. 
The ſame thing happens in the Anſwers to all 
theſe Problems, which are called indetermined ; 
and in aſſigning one of the Anſwers to any ſuch 
Problems, there is nothing in their N ature that 
can poſſibly determine us, the Conditions of the 
problem being had reſpect to; and therefore 
ſuch things as theſe, are only pitched upon by 
the energy of our Wills or Freedom. In a2 
word, Freedom conſiſts not in doing any thing, 
or every thing; for thus even the Supreme Being 
is not free, it being impoſſible for Him to do Evil; 
but in varying and diverſify ing infinitely diffetent 5 
ways, the Manner and Circumſtances of what 
may be done, and chuſing without conſtraint, or 
from any Motive foreign to the Party chuſing. 
But no Arguments will make a Man confeſs he 
feels, if he be obſtinately reſolv d not to confeſs it: 
now Liberty is a thing felt, and is only to be found 
by a Reflection on our ſelves and our Actions. 
But there is one Argument which will always 
have weight with the wiſer and better Part of 
Mankind ; and that is, that without Free. will, 
Yittac and Vice, Juſtice and Thjuftice, are only 


bare 


cCipally of theſe two Parts, 1. That this 
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bare Words. Now if Rational | Creatures d 
free, as moſt certainly they are, this Freedom i, 
a plain downright Contradiction to Mechaniſn, 


: for enn n prod uces all its Efeds OY 


CHAP. IV. 


Of the Eternal Production and Duration of 
this reſent State of Things. : 


S "Hut I think, ſufficiently * 
the inconſiſtency and Impoſſibility 
of the Epicurean Scheme; I come to the ſecond 
Opinion about the Origination of the Univerſe; 
which in few Words tells us very poſitively; 
That this preſent State of Things has been 
« from all Eternity of itſelf, ſo as we now 
« behold it ; and that any Changes that have 
c happened therein, have proceeded from 
« the Laws of Mechaniſm that now obtain 
in the World. This Scheme conſiſts prin- 


World has been for ever in the State we nov 
behold it. 2. That it has been ſo for ever of 

itſelf, independent of any other Cauſe. This 
Opinion is commonly, but falſely aſcribed to 
Aristotle, not as its firſt Broacher, but as its 
ableſt Patron. But though Ariſtotle held the firlt | 
Part of it, viz. That the World was from all 
Eternity, as we now behold it, yet he did not 


think it was ſo of uſes and there is a very 
great 
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great difference, betwixt allowing this preſent 


Syſtem of the Univerſe to have been created from 
Ai Eternity by an Omnipotent Cauſe, and believ- 
ing tit to have been for ever if it ſelf without 


any Cauſe. My Deſign in the following Diſ- 
courſe, is not to diſpute againſt any Scheme 
of thoſe who admit the Exiſtence of a Deity; 
l intend only to ſhew, That this preſent State 
of Things could not have been from all Eternity, 
neither of it ſelf, nor without the frequent and 
particular interpolition of a Divine Power; and 


to make it plain, that naturally, and of it ſelf, 
it tends to Diſſolution : Tho in the mean time, 


it is not to be doubted, but that that Almighty 


Power which could create this beautrful Syſtem 


of Things, can preſerve It in Ong: as long a as 


He pleaſes. 


Fl. That this Univerſe could never have 


| been from all Eternity of it ſelf, in the. preſent 


Condition it now is, is evident from hence, 
that it requires an eætrinſic Principle for its ſub- 
ſting in its preſent Condition. If one ſhould 
ſee a Piece of Clock-work, pointing out the Di- 
vilions of Time exactly and regularly, he might 
have ſome Difficulties about the manner of its 


Production; but if he ſhould ſee or learn, that 


it required ſome Foreign Aſſiſtance to keep it 
going, that its Motion depended upon ſome 
Principle without it ſelf, that it required wind- 
ing up of the Spring or Weighs, he would be 
loon {atisfped it could not have been from all 
Eternity 


— — 8 1 
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Eternity of it {elf in the ſtate he then _ 
it. Now this is the very Condition of the 
Earth, the Moon, and Planets, and of all the 
Celeſtial and Terreſtrial Appearances : Their 
Motions and Actions depend upon a Principle 
quite extrinſick to Matter, which ariſes from 
none of its Powers or Propetties, as has been 
ſhown in the former Chapter. The Power 
which produces and preſerves their Motions 
ſprings from ſomething without themſelves; 
and if this Power were ſuſpended or withdrawn, 
they would immediately ſtop, and their Mo. 
tions would be deſtroyed, and they would be- 
come a lifeleſs unactive heap of Matter. And 
this Power is nothing elſe, but that univerſal 
Law of Gravitation, which actuates the whole 
Frame of all the Syſtems of Bodies, which pro- 
ceeds from a Source both independent of, and 


diſtinct from, Matter and all its Faculties 


Wherefore, it is altogether impoſlible this pre- 
ſent State of Things ſhould have been from all 
Eternity of itſelf, ſince at preſent it cannot ſub- 

fiſt in a regular and beautiful Syſtem, without 
the perpetual Influence of ſome enen and 

extrinſick Power. _ 

F III. When one Thing depends upon anothet 
Thing, as its Cauſe; as alſo, when one, Thing is 
neceſſarily required for the Exiſtence or Preler- 
vation of another Thing, | theſe can hardly be 

| ſuppoſed to have been from all Eternity of them- 


ſelves; but much more likely. ſeem to Com 
oun- 
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Counſel and Deſign, and conſequently, to 
aw from the Wiſdom and Power of ſome 
Intelligent Being: For Jelf-exiſtence neceſſarily 

implies Independency, as to Exiſtence, on any 

other Thing, either as Cauſe or as Effect; (I 
mean only of Thoſe Things which are about 
us, Viz. the viſible Things of this World, 

that have but Qualities which are finite, both 

in Number and Degree; and conſequent- 
y, have aſſignable relations to, and depen- 
dences upon one another; for it is otherwiſe 
in the Immenſe Being, in reſpect of his Crea- 
tures, which can have no proportion to Him, 
and He no dependance on them; ) and when 
2 Thing depends upon another Thing as it's 
Cauſe, this implies, that the firſt Thing exiſts 
that the ſecond may exiſt ; which ſuppoſes De- 
ſign and Contrivance, and conſequently is a 
gn of Production or Creation, and not of 
the Self-exiſtence of theſe things. Likewiſe, 
when a Thing is neceſlarily required for the Ex- 
itence or Preſervation of another, it plainly 
implies, that the firſt Thing exiſts that the ſe- 
cond may exiſt ; which like wiſe ſuppoſes Deſign 
and Contrivance, and conſequently, can be no 

ſign of Self-Exiſtence in theſe things. Now is 

there any thing more plain, than that moſt of 
the things in this our Hſtem are neceſſary or 
uſeful towards the Being or Preſervation of 
Mankind? Remove the Sun from us or us from 
ihe Hun, the Earth could bring forth no Fruits 
FV — 3 
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level our Mountains, we ſhould have no fich 
Waters ; deſtroy our Atmoſphere, or the Air, Þ 


Do not theſe, and a thouſand other Inſtance 
I could alledge, demonſtrate, that all the Be. 
ings of this Univerſe exiſt as the neceſſary E 
fc, or for the Exiſtence or Preſeryation gf 


Vance and "eſs In; Which is a moſt cviden 
ſign that all theſe things have been produced, 


ſhould meet with a zoble Palace, ncatly finiſi. 


cover, that the Accommodations and Con- gate 
veniences of this Building were exactly Cuited, WM wii 


for our Support; take away the Moon, tha 
Seas would ſtagnate, and the Fiſh be deſtroyes, 


Elaſticity we ſhould ſwell like poiſoned Ryy, 


other Beings, and conſequently, imply Cant. 


and are not Self— exiſtent, If a wild Scythian 
or Indian, who never ſaw a Houſe in his Life 


cd, and fincly furniſhed, and about it ſhould 


triv 
find Creatures that could not ſubſiſt withou WM that 
ſuch a Convenience, and ſhould plainly dil WF 


in cvery Circumſtance, to the Wants and Neude 
ceſſities of theſe Creatures; I think he would 0 
have no difficulty in concluding, that this WM frot 


Houſe was built by ſome wils Archie ſot Wl alle 


the Convenience of theſe Creatures; he would Wl Th 


certainly never dream, that it had for eva Ml Pri 
| been there of ittelf ſo as he then beheld it. cer 


Now. this, is the very Caſe betwixt us, d pa- 
tlic Syſtem of things about us: They haveal nei 


relations and regards to us in our preſent ſtate, of 


and to on another; there is a regular Subdr- Wl (t2t 
dinaton : 


they all conſpire to great and beneficial Ends: 
In.a word, There is not ſo much as a ſuper- 


Univerſe; every Age diſcovering new final 
Cauſes, and every the leaſt Object diſplaying 


ſome new Utility or Beauty, to thoſe who 
ſeek out the Works of the Lord, and take 
pleaſure therem : So that it is impoſlible, that 


thole, who with due Preparation apply them- 


that, ſince their Utility and Conveniency is 


ſo plainly and fully conſulted in their preſent. 
| ſtate, there can remain no doubt, that the 


whole Hyſtem of Beings has been equally pro- 
vided for in this wonderful Contrivance, 

IV. That Animals could not have been 
from all Eternity is plain, for both the Reaſons 


alledged in the two former dc tions. For, firſt, 
Their Production and Exiſtence depend upon 
Principles quite extrinſick from, and indepen- 
dent of themſelves, I mean of their Material 
part. 1 have formerly ſhown, that they can 


neither ſubſiſt, nor be produced, by the Powers 


of Mechaniſm; but for both require the con- 
tant Influence of a Principle, even different 


. from 
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— ———_—— 5 | 5 . 
dination and Subſerviency among all the Parts, 


numetary, ſuperfluous, or uſeleſs Atom in the 
whole great and complicated Machine of the 


ſelves to them, ſhould ever think they could 
be of themſelves, or did not owe their Being 
wan Allwiſe and All powerful Original. Not 
that the whole Syſtem of the Univerſe was con- 
trived for the Race of Mankind alone; but 
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this Scheme) is Matter and Motion; ( for j 
We once allow a Power diſtin from thele 
we ruin this Hypotheſis; for we do not they 


vation of the preſent State of Things.) By 
the Production and Preſervation of Anim! 
is above the Powers of Matter, as has been 
formerly ſhown; and therefore, ſince they de. 


dependent of, the Laws of Mechaniſm, and 


could not have been for ever of themlſelve, 
| Secondly, All the ſeveral Parts and Organ 
of the Animal Body, are ſo prudently adapted 
to the Benefit of the whole Compoſitum, is 
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from that which governs the inanimate Part 
of the Univerſe, vg Gravitation. Now {| 
that is obſervable in this World ( according y 


know how far the Influence of this Powe 
may reach, as to the Production and Prefer. 


pend upon a Principle diſtin& from, and in- 


necd a continual Influence of ſome Principle 
diſtinct from Matter and its Properties, they 


plainly implics Deſign and Contrivance ſo that 6 

, impoſſible to an this, and imaęin XN 
they have been Self. exiſtent. How wilely ate rolls 
the Bones articulated ? How prudently the Ani 
Muſcles contrived, and how conveniently WM "<4 
fallned to the ſeveral Places of the Body to Me. 
produce the neceſſary Motions? With wha: MW ſom 
Judgement are the Arteries, Veins, and Nerv: 905 
ranged? With what Wiſdom are their Fluids For 
diſpoſed in their proper Veſſels? How care- relc 
1 is the are oy the Species provided Wl ty 


fot 
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Par = according to leveral Circumſtances ariſing * 
v 21 from the particular Climate and Element cach 1 
neo Animal is contined to, and how juſtly is every 1 
or i Particular adapted for the benefit of the whole F 
hel, Compound! I fhall have occaſion to purſue 4 
then theſe Inſtances farrher hereafter: But any Body, 7 
oe BF who is ever fo little acquainted with the /?ru- 
ler. WE ure of an Animal, cannot but diſcover evident 

By WY Footſteps of Deſign and Contrivance in it, and 
ml; WW therefore Animals can not be Selt-exident. Theſe, 
been vith the preceedingConſidetations on this Head, 
5e. make it very improbable, if not impollible, | 
in. WM che preſent State of Things ſhould have been 

aud or ever of themſelves, without an Omnipotent 
ple and Omniſcient Original. I come in the next 

they ¶ place to thoſe Conſiderations that ſeem to im- 

Ives, MB ply, That this preſent State of Things is natu- 

o2ns ally, and of it ſelf, tending to Decay and 

pted Diſſolution, and conſequently, that it mult of - 

, 1 MW Necellity have had a Beginning. 

th 5 V. It has been formerly ſhown, in Haien = 

vin WF AX VIII. of the precceding Chapter, and its 1 

aue ollary, that ſome part of the Nouriſhment of 

the Animals and Vegetables, and the greateit part 

rely required to the Production of Minerals and 

Metals, is a watery Fluid, impregnated with 


lome other Body, which, by proper Operati- 
ons upon this Fluid, is changed into a ſolid 
form, of which but a very {mall part is ever 
reſolved i into Water again, whereby the Quan- 
uty of W ater on this our Globe is daily im- 
- I. 3 kaltes 
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paired and diminiſhed; wherefore, if the Wort 
had laſted from all Erernity in the State it noy 
is, we had long ſince wanted both Salt wy; 
freſh Water. This Decreaſe of watry Fluiq, 
on our Globe is ſo conſiderable, that Sir I/ 
Newton makes one Ule of Comets, in regard i 
us, to be to ſupply the Earth and other Pj, iſ 
nets with proper Materials for this purpoſe, 
For as the Sea is abſolutely neceſſary for the 
preſent State and Condition of our Globe, 
that from it, by the Sun's Heat, Vapours mar 
be ſo plentifully raiſed, that being collected in. 
to Clouds, they may fall into Rains, ſo as to 
Water and nouriſh the Earth, for the Proctrez 
tion of Yegetables of all kinds; or being con. 
denſed on the cooler Tops of Mountains, may 
fall through their Chinks into Baſons and Re. 
ſervatorics, formed by their hollow and open 
Texture, and thence into Rivulets and Rivers: 
_ Sollikewilc for the Supply and Preſervation of 
the Sea, and other Fluids in the Planets, the 
Comets ſeem requiſite, from whoſe condenſed 
Exhalations and Vapours, whatever Liquor is WW 9 
ſpent on Vegetation and Putrefaction, may be no 
ſupplyed and reſtored ; for all the Vegetable WWF _ 
arc nouriſhed conſtantly by almoſt Liquids on: WW ce: 
ly, and from putrityed Liquors there is a Slime da 
_ conſtantly falling: Hence the Quantity and WW do 
Bulk of dry Earth is continually increaling, WW bc 
and the Fluids, if they were not ſupplyed elſe- WW an 
where, would perpetually decreaſe, and at * ha 
. ks i e fall. 


et ENS 
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fail. "Now whereſoever the Supply of the 
Fluids be fixed, whether in the Planets or Co- 


W ys, it is plain they do decreaſe in this our 


Syſtem; and conſequently, had the World laſted 
from all Eternity, they muſt have failed ere now: 
For had the Planets wanted a regular Supply, 
| fince it is evident they have their Fluids conti- 
| nually turned into dry Earth by Vegetation ind 
putrefaction, had the World laſted from all 
Eternity, they had been more parched and dry 


than the Deſarts of Arava ere this time. But 


ſuppoſing their Supply regular from the Comets, 
and let theſe Comets be as many as you pleaſe, 
leſs than infinite, yet ſtill, had the World laſted 
from all Eternit), theſe Comets muſt have been 
drained of all their Fluids, had they been nothing 
| but Globes of Water; whereas we know they 

ate Maſſes of ſolid dry Matter, like the Planets, 
vith large groſs Armoſpheres : So that it is evi- 
dent, the liquid Subſtance in this our H fem of 
Bodies is continually decreaſing ; which ſeems 


to imply, that thispreſent State of Things is not = 


9 contrived as to laſt for ever, and 10 could 
| not have been for ever. 

F VL. It has been proved likewiſe in 'the pre- 
cecding Chapter, That the Light of the Sun docs 
daily decreaſe, and that the Body of the Sun 
does continually grow cooler; the ſame may 
be ſaid of the fixed Stars: Now had the Sun 
and fixed Stars becn from all Eternity, we ſhould _ 
haye been reduced long before this time to a 

L'4- State. 


bbſtrudt them. We are certain likewife, that 
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State ot utter Darkneſs, We are very certain, 


that the Rays of the Sun are impriſoned in our 


Plants and Vegetables, in our Metals and Mine. 
rats, and are retained by the Action of Bodies 
upon Light ; and ſome Part of them by their 

Separation from others, and their being impti. 

ſoned in theſe Subſtances, and the Aon of 

Bodics upon Light, are for ever hindered from 

returning to the Body of the Sun; even ſup. 

poling it were poſlible, that any Rays emitted 
trom that Luminons Globe could return thither 
again; which is not very probable, they being 
projected with ſuch a Force and Velocity, and 
rctained by the Attraction of Bodies, where any 
oppoic their Courſe, and proceeding for evet 
1a their Neclilinear Direction, where no Bodies 


the Fountain of out Heat daily impairs ; that 
the vaſt Body of the Jun is perpetually a-leſlen- 
ing and a-cooling ; not only by the fuming 
away of his Parts, but by the nearer Approach 
and ſtronger Action of Comets in their Perihelu, 
which carry off great Portions of his Heat and 
Subſtance. lt is very probable, that thete Specks 
and Clouds, which appear and diſappear onthe 

Face of the Sun, are Vapours which tume away, 

and fill the Spaces through which the Planes 
move, or are attracted by their Atmoſpheres; 
and the Comets, by their ſo near approach to the 
Sun, ſo as to enter into his Atmoſphere, mult, 


wichout all doubt, carry off conſiderable Pol. 


2 1 tions 


of Religion, ' 53 


n, tions of his Subſtance ; inſomuch, that Sir Iſaac 
Newton is of Opinion, that theſe Comets may 
e. at laſt fall into his Body, to rekindle and ſup- 
es ply the Waſte: and that thoſe fixed Stars that 
it have diſappeared, and now appear, may be 
| ſuch-like Suns, rekindled by the Approachofa 
Comet, juſt returning with the fiery Spoils of 
the Sun. And though theſe Effects be not ſo 
conſiderable, as to become ſenſible i in three or 
four thouſand Years; (though if ancient Hoſtorics 
be true, this abatement and diminution of the 
Light and Hear has not been inſenſible;) yet 
in an Infinity of Ages (this diminution being 
fill ſomewhat) the dun had been reduced to 
the Heat and Light of a Taper long ere this 
time; and we had been involved in a more 
thin Cimmerian Darkneſs. But ſince we ob- 
ſerve no ſuch Effect as this, it is plain the 
World has not laſtcd from all Erernty. 
. F VII. But that which does infallibly de- 
monſtrate, that this preſent State of Things both 
had a Beginning, and that of themſelves they 
muſt have an End, is, That our Earth, the 
Planets, the Sun, and fixed Stars, do not move 
in Spaces altogether void, but in ſuch that do 
make at leaft ſome reſiſtance to their Motions. 
have ſhewn in the preceeding Chapter, that the 
Reaſon why, for example, the P/anets move 
about the Hun, is, that the Body of the Sun at- 
tracts theſe Planets, and likewile thele Planets 
attract the Sun; and that (ſince the 7 Ines de- 
ſcribe 
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ſcribe Elliptick Orbits about the Sun) the xt 
tractive Force of the dun upon the Planers is, re. 
ciprocally, as the Squares of the different di. 
ſtances of theE//iprickOrbit from the Sun's Cen. 
ter in its focus: But, beſides, that theſe Planets 
were driven at firſt, or at the Beginning of their 
Motion, (to ſpeak ſo,) by a Force whole Dire. 
cCtion made an Angle with the attractive Force; 
or that, at the very ſame time, the attractive 
Force of the Sun exerted it ſelf on theſe Pla 
_ nets, they were puſhed along in right Lines, 
by a Force whoſe Direction was in ſome man- 
ner or other inclined to that of the Direction 
of the attractive Force of the Sun, otherwile 
they could ncver have revolved in Orbits. S0 
that it is evident, the Motion of the Planets 
about the Sun, is compounded of two different 
Motions in two different Directions, either of 


which being deſtroyed, the Planets muſt have 


fallen into the dun, or ſtrayed for ever in right 
Lincs: and though the Reſiſtance of the Medium 
cannot alter the Centripetal Motion, ( ſol call 
that whereby the Planet tends towards the Sun; 
yet if there be any reſiſtance in the Medium 
through which the Planets paſs, the projettil 
Motion (ſo l call the other) muſt decreaſe and 
(in an infinity of Ages) be deſtroyed. Sir Iſaac 
| Newton has indeed demonſtrated, that the Ce- 
leſtial Spaces through which the Planetary and 
Cometary Globes & move, muſt be void of all 
groſs material Fluids, which might make il 
ſenſibl 
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t- {enſible reſiſtance t to them : For ſince 'M Fluids 
e. reſiſt according to their Denſitics, or in propor- 
i. tion to the Matter they contain, as has been 
. already mentioned; and ſince no ſenſible Reſi- 
's ſtance has been obſerved to the Motion of the 
ir Planets and Comets, but that they freely move 
E through the Mundane Space, on all Hands, 
; and in every Point of the Compaſs, without any 
0 ſenſible diminution of their Motion; of neceſ— 
x ſity the Spaces mult be void of all groſs and 
, ſ:nſible Fluids: Yet in the preſent Argument, 


? unleſs theſe Celeſtial Spaces could be demonſtra- 
n ted to be abſolutely and Metaphyſically void, in 
c an Infinity of Ages, ſome even ſenſible Reſi- 
) ſtance muſt have been made to their Moti- 
c ons. I readily grant, that the preſent Frame 
of Things is ſo wiſely contrived, that they may 
f continue in their preſent Order, and obtain 
: W thcic appointed Ends, for ſome Thouſands of 
Years, without any ſenſible Alterations, and 
N that their Uſefulneſs and Advantages do not 
| depend on indiviſible Points. But when in- 
| finite Duration is the Queſtion, the Argument 
*is conſiderably, if not infinitely altered. There 
are many Reaſons for ſuſpecting the Celeſtial 
Spaces, through which the Planets and Comets 
move, not to be abſolutely void. Light is a 
Fluid, as has been demonſtrated, and paſſes 
from the fixed Stars to us and from us to them, 
and through all the ſeveral Syſtems. The Sun 
very probably, throws out ſome part of his 
Clouds 
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Clouds and Atmoſphereon the Planets ; the 4r. 
moſphers of the Planets are claſtick, and, though 
doubtleſs very rare, at great Diſtances from 


the Surfaces of their Globes; ſo as that a Sphere 
of Air of an Inch Diameter, of the ſame Denſi. 


ty as it is at the Surface of the Earth, if it were 
expanded as much as the Air is at the height 


of a ſemidiameter of the Eaxth, would much 


more than fill all the Sphere within the Orbit 
of Saturn: Yet ſtill, being elaſtick, they may 


tranſmit ſome thin Vapours into one another, 
as very probably they do, by all their (not al- 


together inſenſible) Actions on the Animals on 
our Globe. The Comets ſend Steams and Va. 
pours from their Tails, ſufficient to ſupply the 
Expences of the Fluids in the Planets, as has 
been juſt now mentioned. All of them, Planets 
and Comets, have ſome ſecret Influences and 


Actions upon one another, even different from 


the bare Action of their Attractions; all which 
make it yery probable, if not demonſtrable, 
that theſe Mundane Spaces are not abſolutely 
devoid of ſome extremely thin and rare Fluid, 


whoſe Action, though not ſenſible in any finite 


time, mult have been ſufficient, in an infinity 
of Ages, to have deſtroyed the projectil Moti- 
on; and conſequently, long 'ere now, all the 
Planets and Comets had been broiling in the dun, 
had the World laſted from all Eternity; Which 


not having happened,” it is Plain this preſent 


State 


o gs e ee e 
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Sate © of Things has not laſted from all Eternity, 


in the Order we now behold it. 

$ VIII. The real, though inſenſible Changes 
and Variations that happen to the Celeſtial Bo- 
dies in this our HYſtem, in reſpe@ to one ano- 


ther, in their Motions, Bulks, and natural At. 


trations, amount to a convincing Proof, that 
the preſent State of Things was not intended to 


laſt for eyer, and conſequently, could not have 
been from all Eternity. The Regular Delcrip- 
tion of equal Areas in equal Times in the Moon, 
(on which all the Philoſophy of her Motions 
and Appcarances depend, ) is ſomewhat diſtur- 


bed by the Action of the Sun; beſides innu— 
merable other Variations in her Theory, which 


have not all as yet been intirely collected N 


adjuſted: All which pretty nearly happen to 
the Satellits, with reſpect to their primary Pla- 


nets : Jupiter and Saturn diſturbing cach other's 
Motions near their Conjunctions ; and theſe 
two greater ones diſturbing the Motions of the 


leſſer, Mercury, Venus, the Earth, and Mars ; 


ſo that their Aphelia are continually changing 
in a progreſſive Motion forward. The Reaſon 
why the Comets move not in the Zodtack as 
the Planets do, is, that in their Aphelia they 
may be at the greateſt Diſtances from one 


another, and conſequently, may diſturb one 


_ another's Motions the leaſt that may be, by 

their mutual Attractions; not withſtanding which 

they lo far diſturb one another's Motions, as 
| ſcarce . 
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ſcarce ever to return in the ſame Orbit, or 
in the ſame periodical time exactly. That the 
Motions of the Planets are, or may be, diſtur. 
bed by the Comets, in their return into the 


Planetary Syſtem, is, on the Principles laid down 
in the foregoing Chapter, paſt all doubt; the 
PDecreaſe of the Suns Heat, Light, and Bulk, 

| and conſequently, of his attractive Force, mu 
at laſt leſſen the mean Motion of the Pl. 
nets about him, and conſcquently diſturb, alter, 


and change the whole State of the Hyſtem. The 


A pproach of ſome of the Comets, in their Peri. 
bella, ſo near the Sun; the reſiſtance they meet 
with in their Motion by the Sun's Atmoſphere, 
in ſo near an Approach; and the diſturbance 
and retardation of their Motions they meet 
with in their Aphelia, by their mutual Attracti- 


ons; (being ſo large in Bulk and many in Num- 


ber as Obſervations ſhow them; ) all theſe Cau- 
| ſes, I fay, co-operating, mult at laſt ſo wes 
ken their Motion, and gradually bring them 
ſo near the &n in their Perihelia, that they 


muſt at laſt drop into his Body, which mult 
produce inconceivable Changes in this our Pla 


netary Syſtem. The Vapours and Steams ſent 
fromthe Atmoſpheres of the Sun and fixed Stars, 
and from the Tails of Comets, may, on the 
Surfaces of the Planets, be changed into Water 
and watery Spirits; and then by a ſhow of Heat, 
may be turned gradually into Salts, Sulphurs, 


TinKures, Slime, Clay, Matle, Sand, Stonds, 


Corali, 
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Corals, and other Earthy Tabltances, and ſo in- 
creaſe the Bulk, Weight, and Attractions of theſe 
Planets upon one another; and Dr. Halley, by 
comparing ancient and modern Obſervations, 
has found, that the mean Motion of the Moon, 
compared with that of the Earth, is aQually 
jncrealed ; which would ſeem to imply, that 
the Weight and attractive Force of the Earth is 
actually increaſed. Now, tho' all theſe Changes 
be inſenſible in ſome hundreds or thouſands of 
Years, and though they be regularly irregular, (fo 
to ſpeak,) and proceed from conſtant and uni- 
form Cauſes; yet, in an Infinity of Ages back- 
ward or forward, they muſt have made, or 
muſt make, ſuch Changes in our Syſtem, as 
would not ſuit with the preſent Conſtitution 
of the animate or inanimate Kind of Beings 
now exiſting ; and plainly ſhew the preſent 
State of Things not calculated for eternal Du. 
ration, in the Condition we now behold thenn, 


1 and conſequently, that they could not have been 
7 for ever as they now be. 5 
t FIX. Lhave obſerved, in the former Chapter, 

- That the beſt Image or Idea we could frame 
t of the Syfems of the Univerſe was, as of a o- 
Y ble andemmenſe Machine, formed upon the ſtrict- 


eſt Principles of a Divine Geometry, the Whole, 
and its ſeveral Parts adjuſted by Number, 
Weight, and Mcaſure, all conſpiring towards 
and regularly attaining, ſome great and magni- 
ficent Ends, whoſc oprings are an immaterial 
Principle, 
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Principle, (if I may fo call that of Gravitation, 
which animates the Whole and all its Part, 


the Divine Energy, which enables the Whole, 


and Purpoſes. There are certainly remaining, 


and overcomingly ſtrong, and great, Lineaments 
and Tracts of Wiſdom , Contrivance, and De- 
fign, ſo wondertully beautiful and raviſhing, 
that it muſt neceſſarily fill the Hearts of thoſe, 
who take pleaſure to ſearch out the Works if 
God, with Joy, Love, and Veneration, for theit 
All perfect Original. But there are many Sul 
picions, ariſing from the preſent Conſtitution 
and Frame of the Univerſe, that it has altes. 
dy undergone, and may, for the future, un- 


What it now appears ; and, conſequently, that 
1s, nor is likely to continue for ever in its pre- 

| ſent State. 1. Whatever elſe may be in this 
it is not in the Nature of Material Organs to 
join to this Conſideration, that there is no per 


fectly ſolid and compact Bodies, but that all 
the Bodies we know of have interſperſed Pores 
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an Original Impreſs, or a conſtant efflux from 


and all the ſeveral Parts, regularly, conſtantly, 
and harmoniouſly, to attain their deſtined Ends 


on all the Works of Nature, infinitely many, 


dergo, many Changes and Alterations from 
it has neither laſted from all Eternity as it now 
Syſtem of Things, yet we are certain, it's Parts 
and Organs are Material and Corporeal. Now 


laſt for ever in the ſame Statc, eſpecially if wc 


and Vacuitics, by which lubtil Matter enter- 
| 3 Ing, 


a. _—_— 
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F ng, muſt at laſt diſſolve and deſtroy the Forms 
f Material Bodies; and the Celeſtial Bodies 


e, Nature with Thoſe about us, they muſt, in 
„time, moulder away, corrupt and change their 
s rorms and Figures, and at laft a ſenſible Al- 
„ Iteration muſt be induced upon the Face of 
„ Things thereby. 2. Whence ſoever the Mo- 


continued, yet the Change on the ſolid Bodies 


4 

„ Win their Motions: For though it were true, (as 

f Wi: is much to be doubtcd,) that no Motion is 
ic ost, yet if the Texture, Size, and Solidity, of 
de Celeſtial Bodies may be changed, there may 

n {Which Changes enſue on the Conſtitution of the 
- Wer, as may make it quite a different Thing 
„tom its preſent State, 3. There are Suſpicions, 

n hat the preſent em has undergone ſome 


teſpect of the preſent Sett of Beings that in- 


about the Planets; the Inclemency of the 


© eaſons; the Malignity in the Elements; the 


Poiſon in Animals, Vegetables, and Menerals ; 


| We! theſe ſeem to be the Effects of ſome great 
change induced on Nature, and not their State, 
* Wi#thcy immediately came out of the Hands of 
: MT ROW : 2 ua 


Peing, by reaſon, to be ſuppoſed of the ſame 


tions of the Celeſtial Bodies did atiſe, or are 


of the Celeſtial Globes muſt make great Changes 


conſiderable Changes, (whether naturally or 
{upernaturally is not the Queſtion here;) in 


habit, at leaſt, our Planet. The Groſſneſs, 
s {WoOpacity, and Darkneſs, at preſent on the Face 
of Things; the denſe, and dusky Atmoſpheres 
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no Philoſophy but that of Chritanity can xc 


of Rational Beings, in withdrawing their Lore 
and Deſire from, its proper Object, to wit Inf. 
nite perfection, and placing it on the Creature, 
and thereby becoming groſs, ſenſual, opaque 
and irregular, and ſo rendring the Change 
of the then Conſtitution of Things neceſſary 
Add to theſe, the Elliptick Orbits of the P- 
nets, their ſpheroidical Figures, the Obliquities 
of their MAquatorial to their Ecliptick Plane, 
the Ruggednels and Deformity of their Surface; 


the internal Texture, at leaſt of our Planet, 
5 7 Extinction and Re-kindling of the fixed Start; 


all theſe, and many more, ſuch as I could col 
lect, ſeem, in ſome meaſure, Deviations from 


ture would obſerve, if not forced out of het 
Meaſures; and are ſhrewd Suſpicions, thit 
ſome great Changes have been made upon tht 
Original Frame, of our Stem at leaſt, Far be 


5 leſſening or depreciating the infinite Wiſdom, 
Beauty, "and Harmony, undeniably appeatits 


of ſome Alterations, in the Conſtitution anc 


an an infinitely wiſe, good, powerful, Being; and and 


count for this, which acquaints rs with the De. 
generacy and Corruption of this preſent Ser 


the Suſpicions of ſome univerſal Change on 


the diſtant Wandring of the Comers, and the 


the Simplicity, Uniformity, and Facility, N. 


it from me to ſuggeſt the leaſt Hint toward 


in all the Works of GOD: All I would in. 
finuate is, That there ſeems to appear Veſtige 


Frame 
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frame of the ' Univerſe, (at leaſt of that Part 
of it which principally repects the Human Race,) 
from its primitive Luſtre and Beauty, and 
that Paradiſiacal State wherein our Holy Re- 
ligion informs us it was originally conſtitu- 
ted. The Scripture Account of the Nature of 
gorifyed Bodies, and of the Paradice of the 
Faithful, as alſo, of the Labour and Groans of 
| the whole Creation under its preſcnt State, 
accounts, for what one, who ſoberly and at- 
tentively looks into the natural Pravity of his 
own Heart, or into the preſent (in ſome 
ne, WW (mall Degree) Gloominels, Perplexedneſs, and 
cen Diſtortion of our Hem, cannot help to ob- 
on WF ſerve. All which ſeems evidently to hint to 
net, Tus, that the preſent Conſtitution er has 5 
the laſted, nor is to laſt for ever. 
re $ X. If the fixed $tars be not Same ink | 
o nite in their Number, then this preſent State 
on of Things muſt, of Neceſſity, both have had a 
Ne Beginning, and muſt have an End. It is certain 
het theſe luminous Bodies do mutually atira 
nt WF ach other, ſince it is abſurd to imagine Matter 
te not wary the ſame uniform Nature every 
be W where; and it is as certain, that they do not 
ich revolve about any common Center or Cen- 
, ters, ſince they have been obſerved never to 
have varied their Situations or Diſtances 
i from each other. Now if they be finite in 
© Number, the terminating Bodies of the ma- 
10 terial Part of tke World muſt be all free from 
nc . M 2 Attractions 
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Attractions towards the void Part, and lo 


Center of Gravity of the whole; and had the 
Frame of the World been eternal, they had 


indeed may be infinite in its Extent, but 
there is no imaginable Reaſon to believe the 


the ſolid Subſtance has a very ſmall Proportion 
to the Vacuities interſperſed even in our Hen; and 
and that the Matter of this Univerſe is almoſt infir 
nothing in reſpect of the containing Space, 3 Not 
has been inſinuated in the former Chapter, Cre 
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maſt be all approaching towards the common 
long ere now all of them met there. Hare 


Number of the fixed Stars is infinite, nor the 
material Part of the Univerſe boundleſs ; ſince 
we have very good Reaſon to believe, that 


For ſince Space is infinite, (as Iſhall hercafter the 


demonſtrate, ) and ſince there is a Neceſſity of the 
admitting of actual Vacuities, as I have for: Inf 
merly ſhown, it is plain, Matter cannot be in- app. 
finite in its Extent, ſince thereby it is not equal fect 


to Space, I very much doubt, whether one per! 


real and true Infinite, in it's proper and ſtrid thet 
Senſe, can be greater than another; the ſe- wh 
veral Parts of Relatives or Creaturely Infinites fer 
(ſo I call thoſe that are generated by an uni. nit 


form, convergent, or divergent Series, vid Ml log 
Chap. 1. Part 2.) may have finite Proportions bur 


to one another; but true Infinite muſt be One tot 
only, to which nothing elſe can be equal. ly, 
Space is infinite, as being the Place (to ſpeak. pal 


ſo) of the Divine One, and having ſome ſee 
5 Connexion 
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connexion with the true, ſole, and proper 
Infinite; but Matter, if it be infinite, muſt 


either be ſo by the Neceſſity of its own Na- 


ture, or by the Will of the Creator, Not by 
the Neceſſity of its own Nature, becauſe then 
it muſt be every where; which being already 
demonſtrated falſe, it is impoſſible it ſhould 


be infinite by the Neceſſity of it's own Na- 


ture: For if it be true, that Matter is not 
every where, it is poſlible it might be no where ; 


that is, it is poſlible it ſhould not be at all; 


and conſequently, it is impoſſible i it ſhould be 
infinite by the Neceſlity of it's own Nature. 
Not by the Will of the Creator; for then a 
Creature might be equal to its Creator, ſince 


the juſteſt Image we can form to our ſelves of 
the Creator, is Perfection, applyed to abſolute 


Infinitude; and if abſolute Infinitude could be 


applyed to a Creature, then, no doubt, Per- 


fection might be alſo; ſo that then an infinitely 


perfect Creature might be poſſible, that is, 


there might be two or more infinitely Perfects, 


which is a Contradiction. Beſides, could Mat- 


ker be infinite, being of thoſe Kinds of Infi - 


nites that have three Dimenſions; by the Ana- 


logy and Simplicity conſtantly obſerved by Na- 


ture in like Caſes, it muſt be ſimilar, and equal 
to the other actual Infinite, to wit, Space. Laſt- 
ly, Matter is limited, in its own Nature, ca- 


pable of actual Limitations and diviſions, and 
ſeems properly deſigned for the Limits of 
M3 Sace, 
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and conſequently, Matter ſeems not at all ee. 


T Ning be not actually infinite, ina proper Senſe 
ſince Space is ſo, and ſince the fixed Stars ate 
limited in their Bulks and Sizes, it is impoſl. 
ble they ſhould be infinite in their Number, 
for when the Sum is finite, and each ſingle 
Part or Diviſion of the Sum is finite, the Toy 


It is true, we can aſſign no Reaſon for a limi. 
ted finite Number of fixed Stars, and it is 
not impoſſible, but that their Number may be 
zs great as Created finite Matter can amount 
to, ſince all the Works of God are immenl, 
and worthy of Him who is Omnipotent. But 
ſtill they cannot amount to real and proper 


capable, in its own Nature, to be infinite, but 


Space, which is, in its own Nature, unlimited; 


ſigned to be infinite in its Extent. Now, if 


of the Whole of ſuch Parts cannot be infinite, 


Infinity in Number, ſince Matter ſeems not 


| deſigned for the Bounds and Limits of infinite ¶ Deb 
3 and the Conveniency of the matetid $ 
groſſer Part of animated Beings, who ſeem not I hi 
to be infinite in their Number. Now if the Wh Mz 
fixed Stars be finite in their Number, or be tab 
material Part of this Univerſe limited in it WW lo 
Extent, the Bodies, as the Limits of the mate: ger 
rial Part, being quite free from Attractions iſte 
upon the Side toward the infinite Space, mul eve 
yield to the attratting Force of the Bodies to the 
ward the common Center of Gravity of the m. att 
ferial Part; and the Boundaries yielding, the mi 


| Bodies 
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| Bodies next them muſt do ſo likewiſe, and ſo 
on even to the Center; for nothing but an e- 
qual Attraction on all Hands, can keep the 
fixed S:ars conſtant in their Places, and nothing 
but an infinite Number ranged up and down 
the infinite Space can be ſufficient for this 
| wherefore, ſince it has been evidently de- 
monſtrated, that the material Part of this Uni- 
verſe is finite in its Extent, if the World had 
laſted from all Eternity, the whole Matter of 
this Univerſe had been long before this Time 
amaſſed in the common Center of Gravity, and 
| had there made a lifeleſs Heap; which not ha- 
ving happened, it is plain this World has not 
| laſted from all Eternity, nor can of it ſelf con- 
ut tinue to all Arernity., And it is not unlikely 
xr that the vaſt, if not immenſe, Diſtances of the 
o! WW fixed Stars from us and one another, has been 
ut deſigned to retard this Effect, as long as the 
Ite Deſigns of Providence may require. 5 
a F XI. In the former Part of this Chapter, 
of WW have demonſtrated the Impoſlibility of the 
ic WW Mechanical Production of Animals and Vege- 
de tables; and I ſhall have Occaſion in the fol- 
s flowing Chapter to make it evident, that every | 
generated Animal is produced from a pte- ex- 
iſtent Animalcul of the ſame Species, and that 
every Vegetable ariſes from a ſmall Plant of 
the ſame Kind. And it is impoſlible it can be 
otherwiſe, upon our Adyerſaries Scheme of ad- 
mitting nothing but Matter and Motion; for 
n M4 97 4 


— 


from theſe, (and I haye clearly proved they can. 
Eternity; and conſequently, that all the Ani. 


- mals and Vegetables that have exiſted, or ſhall 
exiſt, have actually been all included in the 


fore edle any of the Species of Ant- 
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if Animals and Vegetables cannot be produc 


not, ) they muſt of neceſſity have been from al 


firſt of every Species: Or, which is the ſame Spe 
Thing, that, pitching upon any one Individuu! WM cn! 
of either Kind, now exiſtent, all the Ani. ciès 
mals or Vegetables that proceed from it, were for 
included in it; and it, with all theſe, was in. ſoc 
cluded in that one from which it proceeded, ma 
and ſo on infinitely backwards; and conſequent. the 
Iy, ſince there is no new Production, all that fin 
are, or ever have been of that Species, were (MW Su 
once actually together included in one infinite. nil 
ly remote from this now pitched upon ; and art 
that any finitely or infinitely diſtant Time (if or 
they have ſo long exiſted) from their Genera {MW ra 
tion or Production, all the Animals included WM fo 
in the firſt of every Species were there moving MW N 
and living Animalculs, and all Vegetables in-. B 
cluded in the firſt of every Kind, were there Ii, 1! 
actually growing and iucreaſing ſmall Plants. t 
Now, ſince every Animal and Vegetable has t 
been proved to conſiſt of Organs in Num- 0 
ber infinite, (though if the Organs of Ani { 
mals be only finite in Number, it will 3 
effectually ſerve our preſent Purpoſe, ) it is ab- 

: 


mal 
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mals or Vegetables ſhould have exiſted from all 
Eternity; for then their Number muſt have 


| been infinitely many, and the Animalculs and 
\ ſmall Plants, being Organical Bodies, and con- 


ſiting of Parts, and thoſe infinitely many too, 


and being all included in the firſt of every 


Species, or thoſe infinitely diſtant from the pre- 
ſent Individuals; theſe firſt ones of every Spe- 
cies muſt of Neceſſity have been infinitely big; 
for infinitely many Organical Bodies, how ſmall 
ſoever, amaſſed together in one Body, muſt 
make that Body infinitely big. Ir is true, that 
though an Animal or Plant conſiſts of an in- 


finite Number of Organical Parts, yet their 
bum, or the Animal or Plant, is but of a fi- 
nite Magnitude, either becauſe the laſt Organs 


are infinitely ſmall, (as they really ſeem to be, 
or that infinite here is only meant in a gene- 


ral, or leſs rigorous Senſe, for indefinite, or 


ſo many that we cannot diſtinctly conceive their 


Number, or give a Reaſon for their Limits: 
But ſeeing theſe Animalculs, and Seed-Plants, 
in this Caſe muſt be finite, as conſiſting of Parts, 
though infinitely ſmall, yet infinitely many in 
the firſt Suppoſition, and of a finite Number 


of finite Parts in the ſecond Suppoſition: Con- 


| ſequently, had the World laſted from all Erer- 
_ nity, the firſt of every Species muſt have been 
infinitely big: So that unleſs we could admit 
the firſt of every Species of Animals and Vege- 


- Tables 
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tables to be infinitely big, (and how abſurg 
ſuch an Z7ypotheſss is, L leave the. Reader to 
judge ;) it is ablolutely impoſſible, that Ani. 
nals and Vegetables ſhould have been from 
all Eternity; neither can I ſce how this Ar. 
gument can be evaded, if we admit all Anz. 
mals and Vegetables to proceed from pre. 
exiſtent (mall Individuals of the ſame Species 
included in the firſt of each kind. And it is 
impoſſible this can be other wiſe, upon our Ad- 
vyerſaries Scheme, ifthe Mechanical Production 


of theſe be impoſſible, which I think I hare 


clearly demonſtrated. 


XII. Had the World laſted from all Eter 


nity as it now is, it is altogether impoſlible, 


but that Arts and Sciences muſt have been 
brought to a far greater Perfection than they 
have as yet attained. Let us take, for Inſtance, 
It is certain this Science 
haas been more improved within theſe two hun- 
dred Vears, than in all the Time paſt before 


the Mathematicks : 


that, ſince we have any Records; and two ot 


three hundred Years more, going on at the 


Rate of thoſe laſt paſt, may carry them to 2 
Height which we cannot now imagine. 


forget the Uſe of Houſes and Cloaths, as the 


Advantages to be reaped from this Science; 


wherctore, 


— 


Now 
itt is altogether impoſſible the Improvements. 
already made ſhould be loſt, ſeeing they con- 

_ tain Things fo abſolutely neceſſary to the Ac. 
commodations of Mankind; they will as ſoon 
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Therefore, had the World Eternally been, this 


Science had been brought to its utmoſt Perfec- 
tion long 'cre now. It "may by alledged, that 


| Inundations, Deluges, Wars, arid Peſtilence, 


might have deſtroyed all the former Improve- 


ments, and then we ſhould have been left to 


begin anew. As for Deluges it is impoſſible 

they ſhould have been Univerſal, z. e. Natu- 
rally and Mechanically impoſſible; for the on- 
ly Philoſophical Account of an Univerſal De- 


lige hitherto aſſigned, viz. that of Mr. Mhi- - 


ſton's, depends intirely upon the Principles of 
Gravitation, which have been proved not to 
be Mechanical, in the Senſe uſed by our Ad- 
verſaries; and ſince there could be no Uni- 
verſal Deluge naturally, (and to allow a Prin- 
ciple above Nature, or the eſtabliſhed Laws of 


| Mechaniſm, is to yield the Cauſe;) particular 


Inundations could never have been ſufficient 


to have obliterated the Remains of Sciences, 


particularly of this one, which by Inſcriptions. 
on Medals, by the Ruins of Architecture, by 
Pillars, Inſtruments, and Machines, might 


have been preſerved in deſpite of every thing 
but an Univerſal Conflagration. Beſides, it is 


meerly precarious, to ſay there have been De- 


luges that have done any conſiderable Damage 


to the whole Rational Creation, and may be 
denyed with the ſame Reaſon it is affirmed, 


ſince it is certain we have heard of none of 


any conſiderable Conſequence. It } is true, there 


_— — — 


happened 
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happened an Univerſal Deluge in Noah's Days: 
but Beſides, as I formerly ſaid, that this wa 
not brought about naturally, we know not, 
if this and the other Sciences had arrived 2 
any great Perfection before this Deluge hap. 


pened. So that we are not certain, if the 


Perfection of Arts and Sciences has been much 
retarded upon this Account. Wars and Peſt; 
lences, it is true, have been and may be, but 


thoſe do not happen univerſally over the whole 


World at the fame Time ; and there are always 
ſome Countries, and many particular Perſon, 
who eſcape; ſo that it is impoſlible theſe Things 
could have oblitcrated all the Remains of Arts 
and Sciences. 1 believe it almoſt impoſſible by 
any means, except Annihilation, or a general 
Conflagration, ſo to deface the Memory and 
Remains of all our Modern Improvements, 
that ſome of them ſhould not laſt at leaſt ten 
| thouſand Years to come; and yet it is certain 
we have no evident Footſteps of Improvements 
older than three or four thouſand Years. In 
ſhort, this Argument holds good againſt every 
Thing but Univerſal Deluges; and to admit 
or ſuppoſe any ſuch to have been, is to yield 
the Cauſe; ſince it is impoſlible to explain ſuch 
by the Laws of Mechaniſm, or to account for 
them by Matter and Motion, as Things arc 
no ſettled; and to quit theſe, or to allow 
any thing to have happened contrary to them, 
is to admit Powers ſuperior to them, which, 


tor 


| at 


11 


the 
Ich 
ſti 


ut. 
Ile 


Ys: 
\ as 
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for or ought we know, might have produced 


that which they can now 10 powertully alter. 
bet though Arts and Sciences may have been 


at a Stand for many Ages in ſome Countrics, 


yet that is nothing to the whole Globe. For 


ſince that Principle, which prompts ſome Men 
to improve Arts or Sciences they are inclined 
| to, ſprings naturally in their Minds, according 
| tothe Scheme of our Adverſaries, and is neither 
| imprinted upon them, nor were the Things 
| themſelves revealed to them by any ſuperior 


Beings ; this Principle, in an Infinity of Ages, 
without any Univerſal Deluge, or even any 
particular one of any great Extent, muſt of 
Neceſlity have brought Arts and Sciences, and 
the other Accommodations of Life, to a much 
greater Perfection than we ſee they have now 


| attained, From all which, duly werghed, it is 


plain this World has not Eternally been as it 
is now. And indeed, the Accounts of our 
| Improvements anſwer very well to the Time 
Bed by Moſes for the Creation of the 
; World. 
XIII. If the Number of any generated 
| Thing which we behold on this Globe, does 
either increaſe or diminiſh continually, in any 
finite Number of Years how great ſocyer, by 
any finite Number how ſmall ſoever, then this 
World could not have been from all Eternity, 
in the preſent State we now behold it. For 
bad! it increaſed in any finite Number of Years 
| how 


— 
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4 how great ſoever, by any Number how {mal 
ſoever, long before this Time their Number 
had been infinite; ſo that this poor Mole- Hil! 
of a Globe had not been able to contain them: 
And had they decreaſed, their Number had 
been none at all, 7. e. the whole Race had 
been extinguiſhed. But ſince neither of theſe 
has happened, it is plain the preſent State f 
Things has not been for ever. It is not caſe WWF 
to believe, for Inſtance, that the Race of Man. 
kind has been ebbing and flowmg, without con- 
ſiderable Increaſes or Diminutions, from all 
Eternity. We are certain Wars, Piſtilences, 
and Diſeaſes, and the other Means of Deſttuc. 
tion, have not been fewer for theſe 300 Years 
by - paſt, than ever they have been ſince we have 
had Records; and yet itis plain, the Number 
of Mankind has conſiderably increaſed in that 
Time. Sir WMilliam Petty, from Obſervations | 
on Births and Burials, has diſcovered, that in 
360 Years the Maſs of Mankind is doubled in 
theſe Countries. Had they thus increaſed from 
all Eternity in other Countries, all the PI. 
nets within our Syſtem had not been able to 
have contained them by this Time; yea, if in 
many Millions of Years they had but increaſed 
by an Unity continually, their Number had 
been infinite by this Time. Bur it is plain, 
both the Number of Mankind, and that of 
other Animals and Vegetables, muſt have pet. 
petually increaſed, if the World had been _ 
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all Eternity as it is at preſent. And ſince their 
Number is but finite at preſent, it is evident, 


10 this World has not been for ever as it now 1 
m is. And indeed the preſent Number of Ani- 1 
2d mals does anſwer very well to the common N 
ad Ara of the Creation. Theſe two laſt Ar- Ss 
ele ouments I have ſubjoined, not as concluſive | 
of WW Proofs of the Production of this preſent Uni- 1 
fe WW verſe in Time, but as concurring Confirma- | _ 
an tions of the former Arguments. if 
n- F XIV. Laſtly, How improbable i is it, that 1 
all this World ſhould have been from all Eterni- "x 
25 ty? Is there any Thing we ſee in any Part of 
1 it, or even in the Whole, that has any other 1 
ars Quality ſuitable to that Cardinal one of Self- li 
We exiſtence? We our ſelves are certainly the no- P 
Yer bleſt Part of this Hylem we are acquainted 
na WW with; and yet God knows how unfit any of 9 
ns us, or even our whole Race is, to have ſo ex- 9 
in travagant a Complement beſtowed upon us as RF 
in Self exiſtence, when as we can ſcarce be ſaid - | 

om to be at all, ſo very a Nothing our Lives are 4 
lu in reſpect of Infinite Duration. We might, iy 
to with as much Reaſon, imagine Mankind Om- 3 

in WW niſcient or Onmipotent, (which we know too 5 } 
(ed WW well he is not,) as Se/f-exi/tent ; theſe Quali- i 
12d ties cannot be ſeparated ; where one is, all 4 

in, the reſt muſt neceſſarily be; for whoſoever 


15 
"if 
.< 
; 
#. 
=” 
oo * 
1 
7 
T 


: is Self exiſtent, muſt neceſſarily and indepen- 
dently be. Neceſſarily, becauſe depending on- 
B ly on himſelf alone for Being, he may be when 
> Ru. 5 | --” "ape 
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and while he pleaſes: Independently, beraak 


his Being, and all that is neceſſary to it, de. 


pend on himſelf alone. By Self-exiſtence, in 
its true and poſitive Senſe, I mean not only 
the not having a Cauſe of Being, which is but 


a Negative Quality, and concludes nothing 
Poſitive : But by Self-cxiſtence, here I mean 


Self. origination, (if 1 may ſpeak ſo, ) or a poſi. 


tive Quality in ſome Being, analogous to, or 


ſomething of, that Kind, as a Power to give 


a Being to another is. It is true, we have no 
adequate Ideas of Infinity, Self-exiſtence, Crea. 
Trion, and the like, and in the ir common Ac. 
ception theſe are only negative Qualities; but 
they muſt have poſitive Meanings, or Idea's an- 
ſwerable to them, and muſt in ſome one Be. 


ng imply active and poſitive Qualities, in theit 
proper and genuine Senſe, though we finite 


Creatures can form no Images of them; and 
therefore the poſitive Quality implyed by Jelf- 


exiſtence, in its proper and eminent Senſe, muſt 


imply Activity, Power, and Knowledge: For 
SelFexiſtence applied to an inanimate Thing 


is a Contradiction, as a ſelf-exiſtent Body is as 
impoſſible as a ſelf- moving Body; for a Thing 


to owe its Being only to it ſelf, muſt imply 
more than meer Exiſtence, it muſt neceſſarily 
involve Power, Activity, and Knowledge. 


Vide Chap. 2d. Part 2d. And conſequently 
whoever neceſſarily and independently exiſts, 


muß be, in Oppoſition. of all others; and 


 whocyer 
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vhocver is ſo, muſt be able to preſerve his 
E Being in deſpite of all other Powers, i. e. muſt 
oc Omnipotent : Whoever is Omnipotent, muſt 
know all Things that are poſſible to be done 
or let alone; for he can never be ſuppoſed to 
do that which he knows not how to do, z. e. 
| muſt be Omniſcient; and whoever is Ommipo- 
tent and Omni ſcient, all Things elſe muſt de- 


pend on him; for being ſo, he may make all 


Things depend of him, if already they did 
not ſo. Beſides, other Things muſt depend 


of him for the very ſame Reaſon, viz. be- 


| cauſe he can make them do ſo. As alſo what- 
| cver is Omnipotent and Omniſcient, depend- 
ing on nothing, and having all Things depend- 


ing on him, muſt be ſupremely good and 


| witc ; becauſe he knows all Things, can do 
| all Things, has no Reaſon, nor Cauſe to de- 
termine him to any Thing that is bad, ſince 


nothing can hurt him, nor any Power annoy | 


is ſelfexiſtent muſt poſſels all the other ſui- 
table Qualifications. And ſince we muſt of 


Feceſſity admit ſomething to be ſelf-exiſtent, 


how much more reaſonable is it to believe, 


| that that immenſe Being, which poſſeſſes all o- 
| ther Qualities ſuitable to that of Self. Exiſtence, 
has been from all Eternity; and when it was 
his Pleaſure, has created this noble Repreſen- 


tation of himſelf, viz. This beautifull State 
of Things, which bears ſo viſible Characters 


: 8 3 
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of his infinite Power and Wiſdom, as ſha, Mitt 
bundantly be ſhewn hereafter. And thi; 3 
the third Opinion about the Origination of 
Univerſe; which muſt of Neceſſity be m 
ſince after the other two, which I have (1 

think) abundantly confuted, this is the on 
poſſible remaining Choice, _ 


ger XZ 


*. . 


£ CHAP. V. 1 
Of the Exiſtence of a Deity. 


§ 1. THAT there are no Speculayin 
I Atheiſts, to me ſeems as evident, x 
that no Body who has conſidered the Matte 
can be abſolutely convinced, that the three 
Angles of a Triangle are not equal to twori!t| 
ones. The Fool indeed, may have ſaid in hi 
Heart, there is no God, i. e. lewd and vick 
__ ous Men may have heartily wiſhed within 
themſelves, that there were no ſecret Obſerver, 
nor that there might be any publick Puniſt 


ment of their Crimes, becauſe it is their lu. ne 


tereſt their ſhould be neither: But that a Mu blit 
of an ordinary Underſtanding, who has fer: Wh nie 


| ouſly ſet about the Matter, and has duly weigh Ce 
ed the Evidences for the Being of a Dei), Ml '*% 
mould at laſt come to a full Perſuaſion of hu ot 
Non Exiſtence, to me ſeems as impoſlible, » WM ©! 


| | 1 
* * | | EP 
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: it is «is for one who has attentively read the firſt 
Book of Euclid, and rightly underſtood what 


fri, he has read, to be convinced, that the Sum of 
tus WY the Angles of a right lined Triangle, can be 
> (118 more or leſs than two right Angles, It is 
on WY true, moſt Men think nothing of the Matter, 


and few give themſelves the Trouble to enquire, 
E whether there be a God or not; they think 
ſuch idle Speculations become thoſe only who 
know not how to live, and to make the beſt 
Uſe of Life that may be. And of this Kind 
of Atkeiſts there is Abundance in the World ; 
for it is certain we can never determine any 
| Thing about what we ncver, or but very 
| /ightly think; and there are Millions who 
| live and die ignorant of many Self. evident 
| Truths, becauſe they never took the Pains to 
| conſider them. But the being or not being of 
aDeity, is a Matter of that Moment to the 
Goycrament of the World, the neceſſary Con- 
| ſequences whereof do ſo nearly concern the 
Happineſs or Miſery of every individual ratio- 
| ual Creature, and the Objects that inculcate the 
Conſideration of it are ſo many, ſo different, 
and ſo conſpicuous, that none but the wilfully 
blind can withſtand ſuch convincing Teſtimo- 
nies. Now though the Demonſtration of this 


igh Wl great Truth, vis. that there is a ſupreme Be. 
,n. who made and governs this preſent Syſtem 
his ot Things, has employed the Care of many 


wjſe and one Men, ſo that none can doubt 
N 2 | os 


wes - 
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of it for want of ſufficient Proofs, who vil 
but give themſelves leave to conſider ; yet ſing: 
the Evidences for it can never be too many, 

and ſince ſome arc to be wrought upon by on; 
Sort of Argument, others by another, I ſha] 
here ſet down thoſe which agreed beſt wit 

my Manner of thinking, which are foundei 
on the Principles of a juſter Philoſophy, ani 
a more genuine Explication of Nature, than 
was known till of late. And I have choſe 
this Way of Reaſoning, the rather, becaul: 
our Modern Atheiſts have taken Sanctuary with. 
in the Bounds of Natural Philoſophy. 

FS II. All the Arguments of the preceediy 
_ Chapter, are ſo many Proofs of the Exiſtencc 
of a ſupreme Power, who made and governs 
this preſent Syſtem of Things. For ſince this 
World could neither be produced by the caſuil 
Concourſe of Atoms, neither could have been 
from all Eternity it ſelf, as it has been ſuf 
ciently proved; and ſince, that it now is, no ho- 
dy doubts; of Neceſſity therefore it muſt 
have been produced or created, ſome Time or 

another, by ſome pre-exiſting Power. Nov 
fince there is nothing elſe in Being but this 

World, unleſs we admit that ſupreme Pouer 
we are now ſpeaking of; and ſince it could 
neither have been produced from the fortuitous 
Concourſe of Atoms, nor have been from all 

Eternity ot it ſelf; it muſt of Neceſſity have 
been produced by that ſupreme Pour, "wi 

eing 
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ET Bing we now inquire into. Since then this 
= ſupreme Power, of Neceſſity muſt have crea- 
E td this beautifull Sytem of Things, and ſince 
existing independently, he muſt for ever be, 
and have been; therefore that great Power 
E muſt neceſſarily now exiſt, All the Dithculty, 
any rational Creature can have about the Ex- 
iſtence of a Deity, is, how to conceive his 
having for ever been of himſelf without a 
Beginning. Now if we could avoid this Diffi- 
culty, by ſaying, that this Jy//7em was produ- 
ced by the caſual meeting of Atoms, or by 
alledging it to have for ever been of it ſelf, 
| we might have ſome ſlight Pretence for our 
| Infidelity. But ſince this Difficulty does equally 
lie againſt all theſe three Suppoſitions; (for if 
the World has been produced by the caſual Con- 
| courſe of Atoms, then @a Void, Atoms, and 
Motion, have for ever been, without a Begin- 
| ning, of themſelves; if it has been from all 
| Eternity of it ſelf, as it is, then the Cale is 
| plain, that we muſt allow ſomething to have 
been without a Beginning of it ſeff;) where- 
| fore I ſay, ſince the very ſame Difficulty equally 
| and unavoidably urges all the three Suppoſi- 
tions; is it not more reaſonable and congruous 
to allow that Being to have been for ever of 
it ſelf, without a Beginning, to whom we 
may aſcribe, and who does neceſlarily poſleſs, 
all other ſuitable Perfections, rather than ei- 
ther of thoſe others, which we know are neither 
EN N mae 
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endowed with, nor capable of, ſuch eminem 
and tranſcendent Qualities? I will not ſay with 
Des Cartes, that becauſe in our Conception 
of a Being infinitely perfect, there mult be jy. 
_ cluded neceſſary Exiſtence, that therefor, 
ſuch a Being muſt of Neceſſity actually exif, 
But ſure 1 am, ſince our main Difficulty, i 
the Conception of the Exiſtence of a Being 
abſolutely perfect, is his Neceſſary Exiſtence 
or his having for ever been of himſelf, with. 
out a Beginning; it is much more reaſonabl: 
to ſuppoſe that Being to have for ever been 
of himſelf, who neceſſarily poſſeſſes all other 

| ſuitable Qualities, than thoſe who ncithe 
polleſs, nor are capable of any of them. 

N III. The Exiſtence of Matter is a plain 
Demonſtration of the Exiſtence of a Deity, | 
believe no Body doubts, that there now exiſts 
2 Quantity of ſo/z4 Maſs, out of which the 
cCeleſtial and terreſtrial Bodies were formed; 
and though perhaps in our moſt ſolid Bodies 
there be more Pores than Parts, or more V. 
cuity than Solidity; yet there is ſtill ſufficient, 
not to permit us to doubt of the Exiſtence of 
Matter. Wherefore ſince Matter now attu- 
ally is, whence or how came it firſt to be! 
It could never have been of it ſelf, ſince we 
are certain, that it is deſtitute of all active 
- Qualities whatſoever, And Self Exiflence, in 
its proper and poſitive Idea, ſeems to involve 
(beſides having no Caule for the Being of the 
Thing 


brought itſelf into Being, 


not have moved at all 


none but an Ather 


for ever have been. 
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Thing to Fick it is applied) ſome other active 
Qualities, as Power and Knowledge, as I have 
already hinted. But we have already proved, 
that Matter cannot move of itſelf, nor when 


put in Motion can it reſt of itſelf, nor of it 


{elf change it's Courſe, nor alter it's Direction; 


it can neither change it's Figure, nor Colour, 
not Situation; in a word it is endued with no 


Property but Inactivity, which is a Negation. 
How abſurd is it then, to imagine it could have 
, when it can do juſt 
nothing of itlelf? 10 conclude. could Matter 
be ſelf⸗ exiſtent, even in the negative Senſe of 


| the Word, it muſt neceſſarily have been; aud 


if neceſſarily, it mult, from the Necellity of it's 


Being, have been ever, and every where, that 
is, it muſt be Eternal and Infinite; from which, 
it is plain, that it muſt have been every where 


Uniform, all Variety of Forms being a Con- 
tradiction to Neceſſity: It muſt have alſo been 


immoveable; for had it neceſſarily moved in 
any one Direction, with a determined Velo- 
city, by the ſame Neceſſity it muſt have mo- 
ved in a different Direction, with a different 


Velocity; which being impoſſible, it could 
for both theſe are 
ſuch Contradictions to Senſe and Reaſon, as 
;t can ſwallow. We may 
as realonably imagine, that Non-entity ſhould. 
bring it ſelf to become a poſitive Being, as con- 
ceiye it poſſible, that Matter ſhould, of 2f /eff, 
Beſides, admitting Mat- 
„F 0 
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ter to have been for ever of it ſelf, yet this wij Will 
not ſolve half the Difficulties ariſing in the 
Formation and Production of the preſent State 
of Things, as has been ſhewn in the preceed. 
ing Chapter, and ſhall be now farther illuſtta. 
ted. Whereas the admitting of, an inſinitel/ 
7 powerful and perfect Being to have for cyer 
been, and to have created the ſolid Maſs, and 
out of it to have framed this wonderful H. 
ſtem of Things, contracts all the Difficulties 
of Nature into this one of his Exiſtence. For 
as to the Difficulties of Creation, they vanih 
quite before ninitèe Power; for Power implics 
a Capacity to act, and znfnire Power a Capt: 
City to act every Thing, not involving a Con- 
tradiction. Wherefore, ſince Matter now ac- 
tually is, and yet it neither could have been 
for ever of it ſelf, nor had it for ever been, 
would that remove the Difficulties ariſing in 
the Formation of this preſent Hſtem of Things, 
but, on the contrary, would multiply them: 
Is it not much more reaſonable, to admit an 
infinitely wiſe Being to have been for ever of 
himſelf? Whereby all the Difficulties, in the 
conceiving the Manner of the Production of 
this Univerſe, do vaniſh at once. 
FS $ IV. It has been formerly ſhewn, that this 
_ Unzverſe, was not formed by the ſame Laws 
it is now governed by, and which, it's ſeveral 
Parts in their Actions do now obey ; and there. 
fore, of Neceſſity there muſt have been tome 
Power ſuperiour to, and diſtin& from, that of 
Matter, which formed this Gem at firſt, and 
 prelcribed 
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preſcribed Laws for its Parts afterwards to ob- 
ſerre. We ſee all the Changes that now hap- 

n in this material World, are according to 
the Laws eſtabliſhed in the firſt Chapter. But 
this Syſtem of Things could never have been 
brought into it's preſent Order, by the now 
eſtabliſhed Laws of Nature, (even admitting 
Matter to have been eternally exiſtent of it- 
ſelf, ) as I have abundantly ſhewn in the firſt 
Chapter; neither one, nor all, of theſe Laws 
were ſufficient to have ſeparated that thin and 
rare Fluid of Light, from the other grofler 
and more denſe ones, and amaſſed it in the 
Sun and fixed Stars; neither did the Laws of 
ſpecifick Gravity obtain in the Formation and Si- 
tuation of the inner Parts of our Earth, and 
the other Planets; nor in the Separation and 
Situation of the ſeveral Fluids thereof. By none 
of the known Laws of Motion was the Num- 
ber, Magnitudes, or Diſtances of the fixed Stars 
determined : The Figure, Number, Denſities, 
Gravitations upon one another, Siruations, and 
Order of the Planets adjuſted: The Number, 
Diſtances, and Magnitudes of the Satellites of 

Jupiter; the Form and Bulk of the Annulus 
of Saturn, limited. In a Word, the whole 
Proceſs of the Formation of the celeſtial and 
terreſtrial World, as to their principal Parts 
and Arangements, could be brought about by 
none of the Laws of Motion and Mechaniſm, 
that now obtain in this ſettled State of Things; 

1 e 
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5 or at moſt, theſe Laws had but a ſmall Share 

in their proguction. Wherefore, ſince this 
beautiful State of Things has not been for e. 


ver of itſelf, nor could be formed by the 


Powers and Laws of Nature; it is plain, it has 
been produced by ſomething ſuperior to Mate 
ter and its Qualities: And conſequently, by 
that ſupreme Being, into whoſe Exiſtence we 
are now inquiring. And truly, from what 


has been here ſaid, and a great deal more of 


the ſame Nature, alledged in the firſt Chapter, 
it is cyident, we can have no Notion of the 
Formation of this Preſent State of Things, o- 
ther than what we have of a Planetary Clock, 
or any other complicated Machine, formed by 
the Hand of a skilful Artiſt; where, though 
the Rules of Motion, and Laws of Nature, 
may obtain, when it is adjuſted and finiſhed: 
The Parts of the Machine, their Figures, Sizes, 
and Proportions, and the Connection and Fit. 
ting of the Whole, were brought about by vo- 
luntary Operations, different from, and ſome- 


times contrary to, the Laws of Nature and 


Motion, whereby it now e lubſiſts a regular 
Machine, and performs its intended Operations; 
which nevertheleſs, it is not of itſelf able to 
perpetuate, without frequent Interpoſals of 
the ſame voluntary Powers, and the Removal 
of thoſe Obſtructions and Diſturbances, Time, 


and the frail Nature of material Organs, mult 


bring upon it. And though this, no dou 
| e n 


23 


of Religion. 3 2 


— 


be bur an ofinitly low and faint Relemblance 


of that noble and glorious Work; yet it is 
the beſt and moſt adequate our Imaginations, 


without running upon evident Contradictions, 


can frame. 

V. As the Formation and Diſpoſition of 
the great Bodies of this Univerſe, did neceſſa- 
rily require the Hand of a being infinitely 
powerful; ſo likewiſe did their firſt Movement, 
and impreſſed Motions, demand the Impulſe of 
an Almighty Hand to ſet them firſt a-going. 
For ſuppoli ing the celeſtial Bodies already form- 


ed, and ranged, accotding to their ſeveral 


Diſtances from one another ; yet without this 
Impulſe, they had continued unactive, unmov- 


ing, Heaps of Matter. Now it has been al- 
ready ſhewn, that no Particle of- Matter, nor 


any Combination of Particles, can move them- 


ſelves; and therefore it was abſolutely neceſ- 


ſary, that ſomething different from themſelves 


ſhould put them in a Motion. with a due Ve- 


locity, along the Tangents of their ſeveral Or- 


bits; otherwiſe they had for ever continued 


in the Places, and at the Diſtances, they were 
at firſt ſet. Wherefore, ſince it is certain, 


that theſe glorious Bodies have been rolling 
about theſe four or five thouſand Years; and 


ſince it hath been demonſtrated, that they are 
not ſelf- moving, being ſolid Maſſes of Mat- 
ter; ſince it has likewiſe been ſhewn; that 
a; te have been let a- -going by ſome m_ 
Hand z 
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Hand; and what Hand ſufficient - for ſuch | 

Work, but his who is infinite both in Strength 

and Skill? and conſequently, he who did ſo 

great and glorious Things, muſt neceſſarily be. 

$& VI. Not only the Formation and firſt Im. 

pulſe of the great Bodies of this Univerſe, a. 

long the Tangents of their Orbits, but their 
Centripetal Impulſes, whereby their Revolu. 

tions, or orbicular Motions, are performed, 

did, and ſtill do, require a Power, beyond 

that of Matter and the Laws of Nature, to the 

| Perſervation of their Motion. Sir Iſaac Neu. 

ton has demonſtrated, that to the Motion of 

any of the celeſtial Bodies in an Orbit, there 

is neceſſarily required two Impulſes, one along 

the Tangent of the Orbit, another toward the 

Center, about which the Body moves. The 

firſt being once impreſſed, does continually 

15 perſevere, and needs no more to be renewed, 

zs is evident from the firſt Law of Nature: 

| The ſecond continually draws the celeſtial Bo- 
| dy from its reQtilinear Motion, and forces it 
—_ into a curvilinear Orbit; ſo that it muſt be 
repeated every Minute of Time. Now theſe 
B ſecondary Impulſes ariſe from that Univerſal 
Principle of Attraction, whereby every Par- 
ZE ticle of Matter, and all the Bodies of this Uni- 
* verſe tend toward one another; and by which 
the Kun, being the far greateſt Body of our . 
tem, draws toward him the Planets, and they 
their own Satellites, and without which the) 
would 


_ * 
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would for ever wander in right Lines. But 
it has been demonſtrated in the firſt Chapter, 
that this Principle, whereby the Revolutions 


of theſe glorious Bodies are performed, is in- 


dependent of the Laws of Mechaniſm, and on- 


ly accidental (no ways eſſential) to Matter, 


but implanted therein by ſome extrinſick Pow- 
er, and conſequently ( fince it muſt be repeat- 
ed every Minute) muſt be perpetuated + e 
by ſome uninterrupted Influence, or by the 

perlevering Energy of the fitſt Impreſſion. And 
ſeeing there is nothing in Nature but Matter, 
and the Powers thereof, unleſs we admit that 
ſupreme Being for whoſe Exiſtence we contend; 


therefore the Revolutions of the celeſtial Bo- 


dies, in their ſeveral Orbits, do mans An in- 
fer the Exiſtence of a Deity. 
F VII. The Exiſtence of Animals docs nc · 


cellatily infer the Exiſtence of a Deity; for it 


has been demonſtrated in the former Chapter, 
that all Animals are, in their own Natures, 
perpetua mobilia ; that they have ſome Principle 
above the Power of Matter that governs their 
Motions : It has been likewiſe ſhewn, that e- 
very individual Plant and Animal is a Machine 
of an infinite Number of Organs; that no 
Animal is, or can be, produced or generated 
by the Force of Matter and Laws of Mecha- 
niſm, (that all Animals and Vegetables that 
ever were, or ſhall be, were all created, or 
waned at Once, as ſhall be afterwards ſhewn;) 
and 
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and that all theſe are abſolutely unaccountabie 
from the Laws of Motion, and conſequenth, 


muſt ſpring from a Principle independent of, 
and altogether above the Powers and Proper. 


ties of Matter. Now, whenever we forlake 


the Powers of Matter, and the Taws of Me. 
chaniſm, we neceſſarily muſt have Recourſe 


to the Exiſtence of ſome Power ſuperiot to, 


and independent of, Matter, and all it's Lays 
and Properties; and conſequently, to that . 
Ft finitely perfect Being, into whoſe EKxiſtence 
We are now inquiring; ſince there is nothing 
beſides Matter and it's Propertics | in the World, 


unleſs we admit the Exiſtence of that ſupreme 


Being. 


$ VIII. The ſpontaneous Motions of irra- 


tional, and the voluntary Motions of rational, 
Animals; the Freedom of ill, and Libeny 
of chuſing or refuſing, in the latter; and, in 
a Word, all the Appearances of Nature, which 
are above the Powers of Mechaniſm, ( which 
are innumerable,) are ſo many undeniable 
Proofs of the Being of a Gop. For ſince this 


| preſent Syſtem of Things has not been from 


all Eternity, of itſclf, and ſince theſe are al- 


lowed to be aboye the Powers of Mechaniſm, 
they muſt have been produced by ſome Power 


ſupcrior to thoſe of Mechaniſm. But no Pow- 


er is ſufficient for thoſe, but his, who alone 


does great and marvellous Things; who ad- 


juſted all the Parts of this noble Tabrict 


by 
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of a Deity. For ſince this Syſtem of Things 
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by 5 Namber, Weight, and Meaſure; and there- 
fore he that brought about all theſe glorious 
Things, He who alone does Wonders, muſt ne- 
ceſſarily be. ; 
SIX. The Preſervation of the Being 204 5 
Faculties, both of the animate and inanimate 
Part of this Syſtem of Things, does neceſſari- 
ly require the Power, and conſequently, the 
Exiſtence, of a Being abſolutely perfect, . e. 


has not been from all Eternity, of itſelf, as 
we now behold it; and ſince there is no ne- 


cellary Connection between the Being of 


any one Part thereof, or of it's Faculties this 


preſent Moment, and their Bcing the next ; 
and ſince we ſee both have been preſerved for 
2 conſiderable Time: This Preſervation of 


the Being and Faculties of Things can never 
be accounted for, without. having Recourſe to 
an Almighty Power, which may be ſufficient 


for all Things not involving a Contradiction; 


and therefore that Omnipotent Being, endowed 


with this Power, mult neceſſarily be. It is 


true, Things (as they are now conſtituted by 


1 infinite Power and Perfection) once brought 
into Being with ſuch and ſuch eſſential Qua- 
lities, may be ſuppoſed to perſevere and con- 


tinue in Being, and in Poſſeſſion of their Qua- 
ities, till ſome Cauſe deſtroy them, or alter 


their Natures ; but, if we reflect upon the 
te Manner of their a Being, that is, 


E the 
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the Preſervation of their Being and Qualities, 
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it can never be conceived, without having Re. 
courſe to an infinite Power. For either Things 
now being, were for ever ſo; that is, were 
| felf exiſtent, that is, are neceſſatjly exiſtent, 


that it, are incapable of Motion, or Variety 


of Forms, which I have formerly ſhewn, which 


is a Contradiction: Or they were brought in- 


to Being by an infinite Power; that 7s, had an 


active energy impreſſed on them, to perſevete 


in their Being; that is, are continued in Be- 


ing by Virtue of an original Impreſs from an 
Almighty Power; that is, owe neither their 
firſt Being, nor their Being now, to themſelves 
nor their eſſential Natures, but to an Almigh- 
ty Fiat, which both produced them into Being, 
and impreſſed on them a Power or Virtue to 
Continue their Being, which, if poſlible, being 
ſubſtracted, they would without any other 
Caule ſink into their primitive Nothing. With. 
out all Peradventure, the orks a Gifts of 
God are without Repentance, they are all im- 
mortal and eternal in their Beings, and eſſen- 
tial Natures, as partaking of his own Immor- 
 tality, and being all of them, in a higher or 


lower Degree, Images and Copzes of his Being 
and communicable Perfections; and though 


poſſibly he might have given them different 
Natures and Conſtitutions at firſt, from what 
they now have; yet being now conſtituted 
and formed into ſuch Beings, as homers 
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ed whether c he can deſtroy the llential Natures 
of Things thus conſtiruted, annihilate theſe 
he has made, or cllentially alter their Natures 

without countctacting himlelf; which ſeems 
Contradicton in infinite Perfection. There 
is no Doubt, they may paſs through infinite 

Varieties of Forms and Modifications; and 
| this our Syſtem, or the HZſtem of the whole 
Univerſe, with all it's Inhabitants, may be 
changed into gtcatly different Shapes and 
Modifications; yet their cflential and generi- 
cal Natures muſt be preſerved and ſubſiſt for 
| ever. Not by Virtuc of their once being 
brought into Lxiſtence, which may be confi- 
dered as a Tranſient Act that fubſiſts no more, 
but by an active permanent Principle of In. 
mortality (ſo to ſpeak) which is communica- 
ted to them from the Divine Nature, as be- 
ag his Images, and Emanations from him, 
whereby being once brought into Exiſtence, 
they are enabled to continue in their Being 
and Natures, There is nothing more evident 
than that Go b could create nothing but what 
honld be, in a higher or lower Degree, 
an Image of Copy of his infinite Perfections. 
The Effect mutt have ſome Reſemblance to the 
Cauſe; but this can never reach Independence 
or Jelf-exiftence in a proper and flrit Senfe z 
that were a plain Contradiction to Creation; 
or being produced. So that Perſeverance in 

Sing in Creatures, cannot be the ncceſtary 

3 O Conſequence . 
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produced, they would neceſſarily continue in 


Continuance of their Being is, by a Virtue ot 


ſtence, is a Copy and Reſemblance ; and as the 
ciple, like a vis inertiæ; fo neither is the 
Principle, which once impreſſed, preſerves 
created Things in their Being and eſſential Que 
lities, without the Neceſſity of a-continul 
Interpoſition. This may be more caſily un- 


Attraction or Gravitation, and with the N.. 
ture of Motion in Bodies. I think it pretty 


vity, or at leaſt, it is Gravity without Effet, 


Conſequence of their Being; elſe being ond 
their Being, and become Independent for the 
Continuation of their Being, which is Incon. 
ſiſtent with the Nature of Creatures ; but the 


Energy, derived from the Divine Immortality 
of which their Being, and perſeyering in Ei. 


Divine Immortality is not a dead inactive Prin. 


Copy thereof in Creatures, but a living actite 


derſtood by comparing it with the Nature of 


3 - of t 

_ evident that Attraction is not eſſential to Ma- cat 
ter as ſuch : For were there an univerſal Pl. pen 
mum, or no Vacuities in the amaſſed finite 2 
Quantity of Matter now being, and no Mo tot 
tion, (neither of which imply a Contradiction W fnc 


then Matter might be conceived without Or Bei. 


| which in an active Principle, is much the fame hb 
Thing: And therefore it is highly probablo I ry 
that Gravity is a divine Energy impreſſed on ple 
Matter. Of the ſame Kind of Qualities, i) WM tin. 


Bodies, is Motion, And all the Motions . Pri 
So | ! lle all. 


— 
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the —Uarerſe, not depending on Pro Tap 
muſt have been originally imprefled by a Caule 
different from Matter, ſince it has been de- 
monſtrated that Motion is not eſſential to 
Matter. Now it is plain, Motion is an active 
Principle, which is continued by Virtue of the 
firſt Imprelſion, and is not eſſential to Bodies: 
After the ſame Mannet likewiſe may Attrac- 
tim be conceived to be. And with duc regard 
to the Different Kinds of Qualities, in a pro- 
per Analog y, we may Realon concerning that 
Principle of Self-preſervation in all created 
Things, whereby being once brought into 
| Exiſtence, they are enabled by Virtue of the 
firſt Energy to preſerve for ever their Being 
and effential Qualities. And univerſally We 
may reafon thus in a proper Analogy, about 
all the Copies, or Images, in the Creatures, 
of the particular Divine Attributes communi- 
cated to them, except Self exiſtence and Inde- 
pendency; they all, not being meerly znertes 
| fdtentie, but Life and Activity being eſlential 
to them all, in a higher or lower Degree. Now 
ſince this Principle ol the Preſervation af theit 
Being and Qualities, does not flow from the Na- 
ute of Things when brought into Exiſtence, (elſe 
they would 1 now being produced, exiſt neceſſa- 
rily ;) but ſuppoſes an "Energy, or active Princi- 
ple, communicated to them, by Which they con- 
tinue to be: The Original of this communicated 
Principle, the Great and Omnipotent Origin of 
ar Being and Perfections, muſt neceſſarily be. 
0 " BE 9 6 But 
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8 X. But that Argument for the Exiftenc 
of a Being infinitely perfect, who made and 


governs this Fyſtem of Things, which of al 


others affects me molt, is, that it is altogether 
impoſlible this Univerſe could have beet bet. 
ter contrived, or more compleatly finiſhed, than 


it is, had infaite IWiſdom firſt actually deſigned 
it, and then put the Deſign in Execution, or 


which is the ſame, there are legible and in- 
delible Characters of infinite Wiſdom, in the 


| Contrivance of the Whole, and of the ſeveral 
Parts, of this admirable Fabrick of the Uni. 
verſe; and it is altogether impoſlible for the 


united Skill of Men and Angels, to mend 


any one Part, or to contrive it better, or even 
to find out any real Defect therein, due Re- 
gard being had to the univerſal Benefit of the 


whole Syſtem; and to the particular Natures 


and Diſpoſitions of the Inhabitants of it's ſe- 
veral Parts. For in the Contrivance and Ad- 
juſtment of the ſeveral Parts of this noble Ma- 
chine, where the Choice is various, and ſome- 
times infinite, that one is pitched upon, which 
alone could bring the moſt Advantages to the 
Whole, or which only could bring about the 


deſigned Effect. This is a very large Subject, 
and to treat of it according to it's, Dignity, 


requires far greater Abilities than I am Maſter 


of, and more Room than the Limits I have 


preſcribed to myſelf will admit: However, | 
fhall endeavour to illuſtrate the ſame in the 


"x tollowing 
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following Particulars. But firſt of all, it will 


| be convenient to lay down a general dcheme 
| of this noble Structure. 


XI. Let us then conceive the Mundan 


| Space, or the nniverſal Place of all Bodies, to 


be boundleſs in it's Extent, or indefinite in 
its Dimenſtons, and in it at vaſt Diſtances 


from one another, the fixed Stars (huge lu- 


minous Bodies, like the Sun) to be placed: 


Keeping always the ſame Diſtances from one 


another, and moving only (perhaps) about 
their own Axes ; about each of theſe, let us 
imagine ſeveral Bodics like our Planets, rol- 
ling in ſeveral Orbits, at ſeveral Diſtances ; 


and about thoſe leſſer ones, analogors to the 
Satellites of our Planets, Each of theſe fixed 


Stars, with their circumambient *P/anet- like 
Orbe, conſtituting that which is called a & tem 


of the celeſtial Bodies. And how many ſuch 
there muſt be in the vaſt Extent of Space, a 
naked Eye in a cloudleſs Night, may give us 


ſome faint Glimpſe; but much more, a good 


large Teleſcope, directed towards that Region 
of the Sky, which is called the Milky ay. 
Our Numbers fall very ſhort here, and our 
Arithmetick can ſcarce give us an Idea of the 
vaſt Quantity of Hſtems that adorn this „-- 
pendous Piece of Architecture; and yet no 
doubt their Number is finite, and they are all 


included in a bounded Extenſion; for Matter 


leems not capable in its Natute of being in- 
„Vr finitcly 
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fintely propagated. Morcover, let us conceiy: 


the glorious Body of the Sun, fixed in the 
Center of Gravity (or near it) of this our 


Sy/tem, and in the common Center of My. 


tion (or focus) of all the Planetary Orbit 


And then next to him Mercufy ſhall make 


his oval round, but ſo ncar him, that we can 
rarely obtain a diſtinct View of him, he be. 
ing [wallowed up almoſt in the Light of the 


Sun „Nen to Mercury, is our beautiful 
Morning and evening Star Venus: Next Ve. 
aus, our Earth, with its Attendant the Moon, 
perform their friendly Courſe, and mealure 


out the Year. Beyond our Earth, Mars, 


ſingly and alone, revolves about the ſame 
Center; next to Mars, Jupiler, the largeſt 
of the Planets, with his four Satellites turn 
round in Concert; and laſt of all, Saturn 


with his five Guards, and his ſurrounding Anmnu- 


Jus or Ring, deſcribes the remoteſt Orbit, and 


concludes our Syſtem. 


F$ Xll. For the Eaſe of the Reader, in 90 
ing through the following Parts of this Pi. 


courſe, I ſhall ſet down here the Numbecis 


that repreſent the Periods, the Diameters, 
Diſtances, Gravities, and Quantities of Mat 
ter, in thoſe of the Celeſtial Bodies, which 
have afforded any Grounds for determining 
the ſame, as Mr. Vhiſton has calculated molt 
of them from the lateſt Obſervations, vw. 
Sir Jſaac Newton's Rules. 


* 


oy e 
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The Periodical Times of each Planet”s Revolutions about 


the Sun. . 


Mercury 1 roo o88 oo 
Venus — 1 Revolves | 00. 224 18 
The Earth — ; about the j 0 565 ob 
Mars —— . PSun in the Or 315-00: 
Jupiter - | Space of | 13 000 o 
a ——— T 30. 000-00. 
_ The middle Difco of the Planets from the Sun, 
Mercury —— is di. { 020952000 Statute 
Venus Ie | 8 Miles 
The Earth— | c 054000000 88 
Mars — 7 = 082242000 f 5000 
Jupiter | Sun | 280582000 | Paris 
Saturn = ; L 51354000 |} Feet. 


Toe Quantity f Matter in, and the Gravity of ſuch 
of the heavenly Bogies, ( as afford Means for the 
determining the ſame, ) at the ſame Diſtauce Jrom 
the CORE of the Sun, 15 as follows, 


The Sun's 66690 
Jupiters 00060 
Saturns 000284 
The Earth's ooo 8 
The Moons  o0000x; 
7 ho Diameters of the Sun and Planets, 
| The SUN'S n—— | — 494100. q 
Saturn's — — 043925 
Jupiter's —— — 052522 | Statute 
c © ———" 00286 „Mues each 
The Earib's —  —— 008202 { 5000 Paris 
The Moon's ——— — 002223 | Feet. 
 Venus's — — — 004941 T 


Mercury's — 


— — 002717 | 


U 


Flemſted by 


pf the Satel. | 
1 Fon TFT 5 979 |” 3/3. 14. 108/24. 968] 3 of Ju 
odica] Times. * 


n "2 
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The Diameter of the Celeſtial Bodies in Engl | "ug 
Meaſures. 
Diameter, 1 
This S oc — DEANO 1 5 
Mart. —⅜ö2 975 | 4d. 
The Moon ———— 2175 Ex 
Mercury — 2748 oel Miles 79 
The Earth ——— 7967 | I 7 
daturn — e "40 2” T 
Jupiler „ ̃ 11 
7 be Weight of Boke on the Surface of the dun an 13 
Han. Bl 
"The Fi == dee 
| On the gur. 72 Earib — e oy | 
Jupiter —— 008041; 
FRE . „The Moon ——— * — 006g 
Saturn — ö 00536 
The Den lies , the Celfial Bodies, . 
The Moon's: 00 
The Earth's 387 
The Suns 100 
Jupiter's 6 
Salurns obo 
_ The as Ti mes of the Satellite of Tupiter 


3 
1% 4 6 2% 3d. . 5 


I 
15 7d. gh. 59/ 16d, 11 K alt, 
The Diſtances of the Satellites from the Center of Jupiter 
EE 


[5-_ 678]8 8-6 I 4. 0 24. 905 | Semidiame- 


the Eclipſes 


be ren FT 


Ti 


kecording 3 
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Th Pariodiat Times of the — Ul Saturn. 


1 
19. 21 h. 187. 31. 2 c. 10 . art 2711, 


3 5 
it 12 h. 47 1670. FS d. 22 5. 41. 11//.— e 


8 


0 d. 7 R. 53“ gall. 


The Diſtances of the Satellites from the Center of Saturn, 
„ 2 95 475 Diameters of the Ring of Sa- 
1; 1532 12. furn. | 


The middle Diſtance of the Earth and 3 com- 


pared with their Periodical Ti . 
to obſerva- 8 954198 522520 152350. 100000 1 38585. 


tion. 
According / | „ | | PICs 
to the Perio- 953806 5701 6 152399 109900 72333 38710. - 
dical Terms; 

The Times 15 che Revolutions of the Sun and Planets 


about their Axes. 


The Sun in 25 Days Jupiter in 10 Houres 
The Zarth in 1 Day Mars in 24; Hours 
The Moon in 29 Days Venus in 23 Hours, 


XIII. What a beautiful Scene of Things 
have we here? How ſimple, and yet how won- 


derful, are the Works of Nature? Suchlike . 


are all the Effects of infinite Wiſdom, her 


Foundations are plain and ſimple, but her /#- 


perſtructure, various and wonderful. Her 
Cauſes few, her Effects innumerable. Her 


Courſe the eaſieſt and ſhorteſt poſlible, and her 


Means che fe welt that can pollibly bring about 
her 
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Retrogradations; their ſolid Orbs, and the pet. 


Land ſimple Poſitions, all the Appearances of 


of his Heat, and thereby ſending out Oceans 


there being little or no Reſiſtance in his Region 


Things; by Virtue of that firſt impreſſed Gy- 


her Ends. Let us bur conſult the Books d of 
the old Aſtronomers, and we will then hay 
ſufficient Ground to admire the frugal Simpl. 
city of Nature, in this neat compact H ſten; 
we ſhall ſce there What ſorry, perplexed Work 
they made, with their Cycles, ahd Epicycles; 
their carrying, and æquating; their Concentrict, 
and Excentrick Circles; their Stations, and 


petual Change of the Axe of Motion, in the 
celeſtial Appearances : Such a ſtrange wnpee. 
metrical and contraditory Syſtem they made 
of the Heavens: whereas from theſe few plain 


the Heavens, are accounted for, with won - 
derſul Conſiſtency and Facility. 
FE XIV. The Juz being a huge Body of li- 


_ quid Fire, brought into Fuſion by the Force 


of that thin, active Fluid, which is the Medium 
of Light, and the Cauſe of all Heat, turns 
round his own Axe, from Weſt to Eaſt, in 
about twenty five Days; which ariſes from 
his firſt Being put into ſuch a Crrewmgyration, 
after his having been ſeated in his Place. And 


to retard his Motion, it has continued ever 
ſince, and will do 'till the Conſummation of all 


ration, and the firſt Law of Nature. His Mo- 
tion about his own Axe, has been — 


r 
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by Hoots on his Surface, and his Fluidity, from 
his leſſer Denſity, in reſpect of ſome of the ſo- 
lid Planets, (ſome ſolid Bodies being more 
denſe than moſt Fluids are;) his Sphericity, 
and that all Bodies heated to fuch a Degree, 
35 the Sun muſt neceſſarily be, muſt certainly 
be vitrifzed; that is, muſt continue in a Fluid 
State, as long as this violent Heat laſts, Be- 
ſides, the Fountain being in Reaſon to be 
ſuppoſed of the ſame Nature with the Streams; 
| ſince the Rays of Light are moſt certainly, a 
thin, rare, ative Fluid; much of the tame 
| Kind, with duc Regard to the Circumſtances, 
muſt the Light in the Body of the Sun be: 
Ihe greateſt Difficulty, is to conceive how 
| this Globe of liquid Fire ſhould be able to pro- 
ject his Beams with ſuch Velocity and Force, 
fo as to be able to diſſolve every thing almoſt. 
That which may contribute to help our Ima- 
gination here, is what may be daily ſeen at a 
Smith's Forge, when the Iron is ſo much 
heated, as to run into Fuſion, it ſends out co- 
piouſly on all Hands, Streams of liquid Fire- 
All ſulphureous Bodies likewiſe emit, and iſſue 
| out, /zquid Flames, or burning Smoak, which 
by Reaſon of the greater Gravity of the Cir- 
cumambient Atmoſphere, is forced upwards; 
burt if there were no Atmoſphere, theſe Flames 
would be projected every way equally. Nowy 
as Bodies act upon Light, by emitting, re- 
fraſting, and reflecting it; ſo Light acts on 
VVV © 
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Bodies in heating them, and putting their Parts 
in a vibrating Motion, wherein Heat conſiſt, 
And when their Parts are thus heated, or put 


in Vibrations, beyond a certain Degree, they 


emit L724t, and ſhine, and this Emiſſion i 


performed by the vibrating Motions of the 
Parts. So that ſuppoling our Earth a great 
Body like the Jun, vehemently heated, that 
is, having it's Parts (ct into vehement Vibra. 


tions, theſe Vibrations of the Parts of the 


Earth would forceably project, and violently 


thruſt forth, immenſe Oceans of this ſubtile 
Fluid on all Hands; ſo that as Light produces 
theſe Vibrations on the Parts of Bodies, theſe 
Vibrations in Bodies, are the Cauſe of this 
Emiſſion of Light on all Hands. Every ſingle 
Particle in Bodies, when put in this vehement 


vibrating Motion, propelling, in it's Turn and 
Return of Vibration, a Cylinder of Light, e- 
qual to it's Section, through it's Center, and 
the Sum of all the Particles of the heated Bo- 
dy urging ſo many ſuch Cylinders on all Hands, 


as is the Number of ſuch vibrating Particles. 


The greater Quantity of Matter, and larger 


Dimenſions of the Sun in Reſpect of the Pla. 


nets, makes him ſufficient for all the Expenſes 
of Light, he lays out upon them, whereby his 
Bulk and Heat is conſtantly diminiſhing ; 3s 


alſo, for drawing all the reſt of the Planets 


and their Satellites towards him; for, as has 
been formerly infinuated, the Force of At- 
| = On . tration 


© ration of one Body upon leveral others, at 


—_— 


ok Religion, — 205 


— 


the ſame Diſtance, is as their Maſſes, or Quan- 
tities of Matter: Wherefore, ſeeing the Sun 


contains a greater Quantity of Matter by very 


far, than any of the Planets, the Sun muſt 


| neceſſarily draw the P/anets with their Satel- 


lues to him; which would have unavoidably 
come to pals, had not the Planets, at the 
Inſtant they were ſcated in their Places, re- 
ceived an Impulſe, which drove them along 
the Tangents of their Orbits; and had not 
theſe two Motions been ſo exactly count er poi ſed 
that neither of them ſhould over- power the 
other. Theſe with the ſmall Reſiſtance they 
meet in their Courſes, and the Force of the 
Attraction diminiſhing, as the Squares of 
their Diſtances increaſe, has made them ever 
ſince revolve in their Elliptick Orbits, in one 
of whole Foct, the Sun is ſituated. And what 
is here ſaid of the Cauſe of the Primary Pla- 


| nets Motions about the Sun, may be under- 
| ſtood of the ſecondary Planets Motions about 


the Primary ones. All the Planets revolve 
about the Sun in Elliptick Orbits, or ſuch as 
are not very far different from them; as alſo 
moſt of them turn round their own Axes 
from Weſt to Eaſt; the Earih in twenty-four 
Hours, about an Axe, which is inclined to 
the Plane of the Ecliptick 663 Degrees: And 
in its Motion about the Sun, this Axe of the 
diurnal Rotation, obſerves always a Paralleliſm 
With 
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with itſelf; the Reaſon of which is evident, 
for if a Sphere move about an Axe, this Ax; 
(there being no other Motion ſuppoſed in the 
Sphere) is immovcable, while in the men 
Time every Point in this Sphere deſcribes x 
Circle about this Axe; and therefore, if: 
Sphere move either in a curve or ſtraight Line, 
and at the ſame Time, turn round it's Axe, 

ö the Axe ſhall always continue parallel to that 
5 UL. ine it was firſt parallel to; for that Impreſſion 
| ______ which perpetuates it's Rotation upon it's Axe, 
| 3 and the Impulſe along the Tangent of it's Or. 
bit, are two diſtin Motions, which never in- 
terfere, and ſo each of them muſt eontinue 
the ſame as if the other were not; fo that eye. 

ry Body turning about it's Axe, and at the 
ſame Time deſcribing a right or curve Line, 
muſt of Neceſlity retain it's Axe parallel to 
itſelf, if nothing elſe diſturb it. Jupiter, like 
wiſe, Mars, and Venus, and our Moon, do 
alſo turn round their Axes, from Weſt to 
Eaſt, and would retain this Paralleliſm, if not 
diſturbed by foreign Violence. The Satellite. 

of Jupiter and Saturn, do likewiſe turn round 
their Axes, as is evident from hence, that 
they, like our Moon, turn conſtantly the ſame 
Face or Dis toward their primary Planets; 
and it is not improbable, that the others, in 
which we have not had the Occaſion of ob- 
ſerving the like, may alſo turn round theit 
Ares: that in a Revolution about the un, 

= they 


3 they may, in all theit Parts, oftner than once, 


enjoy his Light and Heat. For it is from this 


Rotation of our Earth upon it's Axis, that we 
have the Viciſſitudes of Day and Night; and 


from the Paralleliſm of the Axis to itſelf, in : 


| the Earth's Revolution about the Sun, and 


its being inclined to the Plane of the Eeliptick, 
come the beautiful Seafons of the Year, Sum- 
mer and Winter, Spring and Autumn, which 


| are of ſuch Comfort and Uſe to it's Inhabirants. 


From the Opacity of the Moon and Planets, 
and their datethites, and the Obliquity of their 

Planes to the Plane of the Erhprick, toge- 
ther with their diurnal and annual Motions, 
and ſome of them revolving in Orbits, with- 
in one another; their Phaſes, their appearing 
and diſappearing, their toral and "parece _ 


es ariſe. 


F XV. Since their Solidity and Opacity, the 


J Similar Nature of their Orbits, and their Sa- 


tellitious Attendance, their Revolutions about 
the Hun, and their Rotations about their Axes, 

their Gravitation and mutual Attractions, the 
Propotion of their Periods to their Diſtances: 


| from the Center of Motion, the equable_ 


Deſcription: of Area's in equal Times: Since, 
L ſay, all theſe and many more. Particulars are 
exactly the fame in our Earth, and the other 
Planets with their atellites; it is not impro- 


bable, that they may be alike in other Things, 


and that they may have Inhabitants, both ra- 
* tional 
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tional and irrational, Plants and Vegetables, 
Water and Fire analogous to, though not of 
the very ſame Narure and Conſtitution, With 


ours: And ſince the fixed Stars are exactly of 
the ſame Nature with our . as ſhall be 


y likely that 
they have Planets, and theſe Planets have 


afterwards made appear; it is v 


Satellites, and theſe Planets and Satellites 


have Inhabitants, rational and irrational, Plants 
and Vegetables, Water and Fire; analogous to 
to thoſe in our Sy//em. On theſe Suppoſitions, 


which not only are not abſurd or contradictoty, 


but on the contrary, highly probable, as ſhall 
be afterwards made appear more fully; what, 
a noble and glorious Þabrick would preſent 
itſelf to our Imaginations? How is it poſlible 
for any one, who had this Idea of the Uni- 
verſe, to think it poſſible, ſuch a bcauritull 
| S'yſtem could have been produced without in- 
finite Wiſdom? None but the Wilſul or Ob- 
ſtinate, could reſiſt ſuch a powerful Impreſſion 
of divine Power and Witdom. On the other 
Hand, how is it poſſible to conecive that, that 
immenſe Number of glorious and Sun like Bo- 
dies of the fixed Stars, thoſe vaſt and huge 
Bodies of ſome of the Planets (in reſpect of 
our Earth) with their noble Attendance, 
were made for no other Uſe but to twinkle 
on us in Winter Evenings, and by their Aſpects 
to forbode what little Changes of Weather, 
or other pitiful Accidents, were to be ex. 
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caed below, or to be peeped at by ſome poor 
paltry Fellows of Aſtronomers? Or can any 
Body force himſelf to think, that all Animals 
and Plants, have been exhauſted in furniſh- 


ing out this poor Corner, while the other 
more glorious, great, and noble Parts, are 


left deſtitute and bare? Certainly they muſt + 


have a great Opinion of themſelves, and of 


| their own Habitation, who can think ſo poor- 


ly of the Reſt of the Univerſe. It is true, 
from the great Reſemblance and Analogy, 
between the greater material World, and the 
lefler one, of an Animal Body; and from 
this Hypotheſis, of new Worlds and new Setts 


| of Living Creatures, it's bearing hard, upon 


the noble, and glorious OEconomy of the 
Redemption of lapſed Creatures, by confining 
it to. a dirty mole- Hill of a ſingle Planet: Some 
pious and enlightened Perſons, have taught, 
that, as in an Animal Body the Brazn, the 
Heart, the Lungs, the Liver, the Guts, the 
Spleen, and all the infinite Number of Conglo- 
bate and Conglomerate Clands, have their ſeve- 


| ral diſtinct Ules, for purifying, refining, and 


cxalting, the neceſſary Juices and Spirits, or 


for ſecerning, and throwing off, the noxious 


ones; and yet all this Complex and infinite 
Variety of noble and wonderfully contrived 
Organs, were deſigned ſolely for the Preſer- 
vation of one Animal and the Propagation 
of it's Kind: So in the greater material World 

; P all 


all that infinite Variety of Stars, and Plant; 


and comfortable Support, of the ſeveral Sets 
of Creatures inhabiting this ſpoiled, defaced, 


 likewile enjoys a perpetual Equinox, and: 1 
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might be for purify ing and ſubtiliſing, concoc. 
ting and preparing, the Aſtral Influences ne- 
ceſſary for the Preſervation, Propagatin, 


and ruinous Globe of the Earth. Whatever 
may be in this, I ſhall proceed in ſuppoſing = 
the Planets to be inhabited, and that the fix. 1 
ed ſtars have their Planets and Inhabitants; 1 
yet they are not of the ſame Nature and Con. F 
ſtitution with thoſe of our Globe, as is evi. R 
dent from the different Degrees of Heat and al 
Light they enjoy; as alſo from the different : 
Viciſſitudes of their Day and Night, and the py 

| Seaſons of their Year. Mercury is three Times | 
- nearer the Sun, than we, and conſequently 5 
enjoys nine Times as much Heat and Light, b 
he never removing twenty eight Degrees from 4 
the vaſt Body of Light. Venus enjoys twice lc 
as much Heat and Light, and her Motion f. 
bout her Axe is performed in twenty three WF |. 
Hours, and ſo her Day is but one Hour ll 4 
than ours; ſhe has all the Phaſes of our Mom, W 
appearing ſometimes horned ſometimes halved. 5. 
Mars has no Inclination in the Axe of his 0 
Rotation to the Plane of his Orbit, and con- 9 
ſequently enjoys a perpetual Equinox, but no WF © 
Viſſitudes of Seaſons ; and he receives but the WW - 


third Part of our Light and Heat. Fupit#! 
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Day of ten Hours; but receives only the twen- 
ty fifth Part of our Heat, and Saturn but the 


CCC 
F XVI. The Satellites of the ſeveral Pla- 


vets ſuffer many and various Diſturbances in 
their Motions from the Sun; as alſo, the 
primary Planets ſuffer likewiſe from the For- 

ces of the Sun, and of the Secondary Planets. 
Thus the Moor (if acted upon only by the at- 
tractive Force of the Earth) would, by a 
Ray from the Center of the Earth, deſctibe 


| equal Area's in equal Times; and would, 


| about the Earth in one of its Foci, deſcribe 

z perfect Ellipſe of the ſame Species con- 

ſtantly, whoſe Plane would be immoveable, 
ot always the ſame, and whoſe Inclination to 

the Plane of the Eclipticłk would never vary; but, 


by the Action of the Sun upon the Moon, all 


| theſe Effects are diſturbed ; for ſhe neither de- 
ſcribes equal Area's in equal Times by a Ray 


| from the Center of the Earth, but ſomewhat 


| larger ones in her Confunctions and Oppoſitions 

| with the Sun than in her Q#nadratures. Nei- 
ther is her Orbit always ſpecifically the ſame, 

nor is the Earth in any of the Foci of her 
Orbits; for they are more Curve about the 


Quadratures, and leſs toward her Conjunctions 


| and Oppoſitions : In every Revolution ſhe de- 
ſcribes a new Kind of Curve, and both the 
Situation of the Plane of her Orbit, and it's 
lnclination to the Plane of the Ecliptict, 
6335 > Oe = 
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varies every Moment; and all theſe 'Uncer: 
tainties and Aberrations, are multiplied by her 
ncarer or remoter Diſtances from the dun, 
| beſides a great many other Irreyularities too 
- tedious here to relate, Upon the Account of 
all. which, it has been ſo very hard for Aſtro- 
nomers, to reduce her Motions to rule, and to 


expreſs them in Numbers; and yet all theſe 


Irregularitities are wonderfully accounted for, 
from the Action of the dun and Earth upon 
her, upon the common sSuppoſition of the 
Law of Attraction, even to a Nicety, beyond 
which, Obſervation cannot diſtinguiſh; as is 
evident from Sir Iſaac Newton's Theory of 
the Moon, which is a ſurprizing Confirmation 
of the Truth of that Principle. On the o- 
ther Hand, the Force of the Sun, but eſpecial 
ly of the Moon, diſturbs the Motion of the 
Earth; as is evident from our Tides, which 
do ſo exactly follow the Motions of the Moon, 


that he who knows the former, with ſome 


few collateral Circumſtances, cannot be Igno- 
rant of the latter; for when the Moon comes 
to the vertical Point of any Place, we have 
a Tide there, as alſo on the Place diametrically 
oppoſite to it; this Tide is greater at the 
een, and Oppoſitions of the Moon to 
the Sun, than at her Quadratures, and greatelt 
of all at the Equinoxes, eſpecially if the Moon 
is then in her Perigeum; the Reaſons of all 
Wicks I have 1uggelted in Ter ſecond CHO 
| And 
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And What is here ſaid of the Earth, with 
Reſpect to the Moon, may be with due Li- 
mitations underſtood of any primary Planet, 
in reſpect of it's Satellites. | 

XVII. That the fixed Stars are Bodies 
like our Sun, all the late Aſtronomers agree; 
for it is plain they ſhine by their own Light, 
ſince it is altogether impoſſible, that the Light 
of the Sun, ſhould be ſent to them, and tranſ- 
mitted to us, ſo as to make them appear ſo lu- 
cid as we ſce them. We ſec how faintly, in 
Reſpect of ſome of the fixed Stars, Saturn. 
ſhines for all his Bulk; and yet his Diſtance is. 
but a Point, in Reſpect ofthat of the neareſt fixed, 
Star, from the Sun. The Rays of the Sun; 
would be ſo diſſipated before they reached ſo, 
remote an Object, that the beſt Eye of the. 
World, could not thereby diſcover them. Their 
Diſtance is ſo great, that the beft Teleſcope, 
inſtead of magnifying them above what they 
appear to the naked Eye (as they do any Ob- 
jet, removed by any menſurable Diſtance, how. 
great ſoever) docs conſiderably leſſen them, 
lo that they appear like Jucid Points. Beſides, - 
though we in this Globe, approach near them 
ſome twenty four Thouſand Diameters of 
the Earth, (or 188304000 Miles, allowing 
ive thouſand Feet to the Mile,) one Time of 
the Year than another, yet their Parallax is. 
ſcarce ſenſible, if any at all; which could not 
be, if they were at any moderatc Diſtance :. 
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By Mr Hugenss Computation, the Diſtance 


of the un from us, is to the Diſtance of the 
neareſt fixed Star from us, as 1 to 27664, 
that is, (allowing the Diſtance of the Fin 

from us to be 12000 Diameters, of the Earth, 
and a Diameter to be of 7846 Miles, accord- 


ing to the beſt Calculations, ) the Diſtance of 


the neareſt fixed Star from us, is at leaſt, 
2404520928000 Miles, which a Cannon Bul. 


let, moving with the Velocity it has, when 


parted from the Muzzle of the Piece, would 


ſpend almoſt ſeven hundred thouſand Years 


to go through. Since then, both theſe ate 
true, that they ſhine by their own Light, and 


that they are at ſuch an immenſe Diſtance 


from us, it is plain, they muſt be Bodies like 


our Sun ; which would be evident, could they 
be brought near us, or we near them, for it 
js only the Diſtance that creates our Doubt. 
Now, this being true, it is impoſſible they 


| ſhould be all in the Surface of the ſame Sphere, 


ſince our Sun, which is one of them, cannot 


be reduced to this Rule. Beſides, their dit- 


ferent Magnitudes, ſhew that they are at 285 


immenſe Diſtances from one another, as the 
neareſt of them is from us. Ler us but imagine 
our ſelves removed at an equal Diſtance from 


the Sun, and fixed Stars, we ſhould than cer - 


tainly perceive no Difference between them; 


for as to all the Planets, that we ſee now at- 


tens the Hun, we cen not have the leaſt 
- _ Glimple 
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Glimpſe of them; both becauſe their Light 
would be too weak to affect us, and becauſe 
all their Orbs would be united in that one 
lucid Point of the Sun. In this Station, we 
ſhould have no Occaſion to imagine any Dif- 


* 


5 ference between one oͤtar and another, but 
0 ſhould certainly conclude both dun and fixed 
Stars, of the ſame Nature; and knowing the 


Nature of one, we ſhould certainly conclude 
the ſame of all the Reſt, vig. that if one 
was a lucid Globe of liquid Fire, ſo would 
all the reſt be, and that they were at immenſe 
Diſtances from one another. If Mr. Derbam's. 
Conjecture, about the appearing and diſap- 
pearing Stars, (of which there are many In- 
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ſtances obſerved by Aſtronomers, ) be true, to i 

wit, that they are Planets, belonging to ſome If} 

of the neareſt fixed Stars; which become vi- 1 
8 ſible, when they are in that Part of their Orbit 1 
7 next to our Earth, and diſappear, when they ql 
| remove to that Part of their Orbit, which is 


I 6 + > — 
A —— 
wn. 
. — » a 4% 7 
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fartheſt from us: I ſay, were this Conjecture 
certain, as it is not improbable, then we had - 
; a certain Confirmation of the modern Theory 

of the celeſtial Bodies; but I am afraid, if the 


« EE 
4 * 1 
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fixed Stars actually had Planets, and they, Sa- 

tellites, that at our Diſtance, we could hardly 
2 ſee either. Since then, there are ſeveral pro- 
bable Arguments, (ſome of which 1 hinted 
before) that they have attendant Planets, 
and no poſlible one to evict the contrary, 
; 8 — 4 „ 
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we may ſafely conclude, that the fixed Stars 
are ſo many Suns in the Center of a Syſtem 
of Planets and their Satellites, 
5 F XVIII. Beſides theſe already mentioned, 
: there is another Species of heayenly Bodies, 
called Comets, which revolve about the Sun, 
in very oblong Elliptick Orbits, approaching 
to Parabolick Curves. The Times of their 
Periodical Revolutions are very long, ſince in 


three or four thouſand Years, we have not 


poſitively determined the Returns of above 
one or two: 
like our Planets, they do move in a recurring 


Orbit; that the Jun is in one of the Foci of 
this Orbit; that by a Ray from the Sun, they 
deſcribe equal Area's in equal Times ; that 
the ſame Law of Gravitation obtains in them 
which does in the Planets; that their Perio- 
dical Times are certain and invariable; and 
that their Motions are regula:, only their 


Courſe in their Orbits is not determined one 


Way, but indifferently, ſome of them move 


one Way, others another: They are alſo a. 


bout the ſame Bulk with the Planets, gene- 
rally ſpeaking ; and like them are compact ſo- 
lid Bodies, but ſurrounded with a vaſtly large 


thin Fluid, intermixed with ſeveral groſſer 


Particles, and compoſing an irregular unequally 
diſpoſed, and uncertainly agitated Maſs ; which 
is called it's Atmoſphere, whole Diameter is 


ten or fifteen Times as Tong as that of its 
| | Body, 


However, it is cettain, that 
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Body. Beſides which, it has a long lucid Train, 
which is raiſed in it's Approach to the Sun, 
by the Heat thereof, and extends ſometimes to 
four hundred thouſand Miles above its Body. 
It is al ways oppoſite to the Sun, becauſe it is 
the thinner Part of its Armoſphere, extreamly 
rarify'd by his Rays; and ſo rare, that the Stars 
may be ſeen through it. This Tail accompanies 
it through its Courſe over all the Planetary Re- 


gions, encreaſing in its Approach to the Sun, 


and leſſening in its Receſs. And, which is very 
obſervable, as the Tails decreaſe, the Atmoſphere 
is enlarged, which happens in their Receſs 

from the Sun; and as the Tails encreaſe, the 


Atmoſphere leſſens, which happens in their 


Acceſs to the Sun, juſt as it ſhould be according 
to this Theory. Theſe Comets ſometimes 
come ſo near the Sun, as to be heated to ſuch 
a Degree, that they cannot become cool again 


in many Thouſands of Years. Their Tails are | 
broader at their Top, than near the Body of the 


Comet ; becauſe, in theſe almoſt void Spaces, 
the Vapours are more and more rarified and 


dilated : And by this perpetual Rarefaction and 


Dilatation, theſe Vapours of the Tails of Comets, 
are ſpread and diſperſed through our whole 


Syſtem ; and ſo are attracted by the Gravitation 


of the Planets, and mix'd with their Atmo- 
ſphere, as has been formerly ſhown ; and 
become a Supply of that continual Decreaſe of 


: Fluids in the Planets, which is cauſed by the 


1 continual 
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- continual Conſumption on Vegetation, and 
the Putrefaction of theſe Fluids. And a8, 2. 


mong the Planets, they are the leaſt which 
revolve in leaſt Orbits, and neareſt the Sun: 


So it is not unlikely, theſe Comets, which in 
their Perihelia come neareſt the Sun, are of the 
leſſer Sort, that by their Attractions, they may 


not diſturb the Sun too much. It is not 
improbable, that ſome of theſe Comets have 


viſited our planetary Regions oftner than once. 
The Comet that appear'd in 1667, and that in 
16382, had both, by Computation, pretty 
near the ſame Orbit, the ſame Aphelia and 
Perihelia, and the fame Inclination of the 


Plain of their Orbits to the Plane of the 


Ecliptick: And conſequently, it is not Impro- 
bable, that they were both one and the (ame 
Comet, And therefore, the Time of its Revo- 


lution is about 75 Years. The re(t of the 


Comets take up a longer Time in their 
Revolutions, and aſcend higher from our. 
Syſtem. Beſides, the Comets, by reaſon of their 


great Number, the great Diſtance of their 


 Aphelia from the Sun, and conſequent y their 


— Stay, and flow Motion in theſe Aphelia, 
muſt diſturb one another by their mutual Gre 


'vitations : And therefore, their Eccentricitics, 
and the Times of their Revolutions, mult 
| ſometimes be encreaſed and ſometimes leſ- 
ſened ; and conſequently, it is not expected 
they ſhould conſtantly return in the ſame 


Orbits, 
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Orbirs, and in the ſame Periodical Times 
exactly: It is enough, the Changes be not 
greater than may be expected from ſuch 
Cauſes; and from hence we may obſerve the 
Reaſon, why the Comets are not contained 
in the Zodiac, as the Planets are; but direct 
their Courſes differently, on all Hands, and 
through all the Regions of the Heavens; and 
that is, that in their Aphelia, where they 


move the (loweſt, they may be at the greateſt. 
Diſtances] from one another, and ſo attract 
and diſturb one another, the leaſt that may 


be. The Comet that appear'd in 1682 appro- 


\ ach'd the Sun nearer than a ſixth Part of his 
Diameter: And by Reaſon of that Comet's 
great Velocity, at ſo near a Diſtance, and the 
| ſomewhat Denſity of the Sun's Atmoſphere, 


it muſt have ſuffered ſome Reſiſtance to its 


Motion thereby ; and ſo muſt have been 
ſomewhat retarded, and muſt have approached 
ſome what ncarer the Sun; ſo that in every 
Revolution, approaching nearer and nearer 
the Sun, this Comet muſt at laſt drop into 


the Sun's Body : As alſo this Comet may in 


his Aphelium, where he moves the ſloweſt, 


be ratarded by the Attraction of other Comets; 


and thereby, in his Return, be ſwallow'd up 
of the Sun. After the ſame Manner, the fixed 
Stars, which by little and little expire in Light 
and Vapours, and ſo are extinguiſhed, may be 
tekindled by Comets Tana inte them, and 
being . 
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or if he can fo much as doubt, 
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being recruited by this new Fewel, by be 
accounted new Stars. If they be not Planet, 
accompanying the neareſt fixed Stars, as Mr 
Derham conjectures. 

F XIX. Thus I have given a ſhore View of 
this Syſtem of Things, as it is at preſent; and 
Jam of Opinion, it is nearer the Truth than 
the ancient Theories. And now let any one 


ſcrioully reflect upon the Vaſtneſs, Magnificence, 


| Beamy, Order, and Symmetry of this Scheme, 
and try it he can think it the Effect of Chance; 


_ infinitely wiſe and powerful Architect has 
reared this noble Fabrick, But to drive the 


Argument farther, let us enquire a little into 


the particular and obvious Deſigns and Contii- 
vances of this Divine Architect. And iſt, It 
is plain from what has been ſhewn, that the 


univerſal Principle of Attraction or Gravitation, 
_ obtains in all the Great Bodies of this Uni- 


verſe; andyhat the Motions of all the Planets, 
their Satellites, and the Comets, are governed 
by one Condition thereof, viz. 
thereof, at different Diſtances from the Center 


of Attraction, is reciprocally as the Squares of 


theſe Diſtances. Now, is it at all probable, 


that ſo univerſal a Law, fo powerful a Principle, 
and ſo conſtant a Rule ſhould be owing to 
Chance? If one with 10000 Dice, ſhouid 
throw 5000 Siſes once or twice, or even 1000 


Siſcs, once and gain, WE might poſlibiy % | 
| "i 


that ſome 


that the Force 


—— 
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he did it by Chance; bur if, with almoſt an 
infinite Number of Dice, he ſhould always, 
without failing, throw the ſame Side in them 
all, we ſhould certainly conclude, he either 
did it by Art and Contrivance, or that theſe 
Dice could turn up on no other Side. Now, 
bare demonſtrated, that Gravitation is not 
eſſential to Matter, and ſo it might have been 
without it; and yet all the Bodies of the 
Univerſe, ſo far as we can diſcover, are 
endowed with this Principle, and obſerve this 
one Condition of it; and therefore, both 
were deſigned by him who laid the Foundations 
of the World. 2dly, it is worth our Obſer- 
vation to take notice, how conſtant and 
beautiful a Proportion, the Times of the 
Revolutions of all the Plancts, and their Satel- 
lites, keep to their middle Diſtances ; for 
univerſally, in all the Revolutions of the 
Planets about the Sun, and of the ſecondary 
Planets about the primary ones, the periodical 
Times is in a Seſquialter Proportion to the 
middle Diſtances; or the Cubcs of the middle 
Diſtances, from the Center of their Motions, 
are in all of them {Planets and Satellites) as 
the Squares of their periodical Revolutions. 
zdly, All the Planets Wd Comets by Rays 
from the Sun, and all the Satellites, by Rays 
from their primary Planets, deſcribe equal 
Atea's in equal Times, ite, the Area's de- 
ſcrib d, are always n, to the Times 
1 
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150 pretty neatly. So that when they approach to the to the 
Center of their Motion, they move faſter, and 
when they receed from it, flower; ſo as to com. 
penſate their Nearneſs by their Swiftneſs, and 
their Diſtance by their Slownels „Always making 
up equal Area's in equal Times. Theſe two 
ſo univerſal, and ſo regular Affections, of the 
Motions of the Celeſtial Bodies, are not only 
diſcoverable by Obſervation, but are the neceſ. 
ſary effect of the Law of Gravitation, juſt now 
mentioned to be the Principle of the heavenly 
Motions. Can any Body now, who conliders 
how many Things are concurring to, and 
depending upon theſe beautiful Proportions, 
and regular Effects, ſo much as once Queſtion 


whether they are the Product of infinite Wil- 


dom: Certainly nothing leſs could be ſuffi 
cient, to make the Computation, adjult the 


Forces, and determine the Powers, neceſſary 


towards the Production of ſuch exact and re- 
gular Effects. 4thly, All the Planets are ſo 
wiſely ſituated, in reſpe& of the Sun, that the 


denſer Planet is ſtill neareſt him, and the lels 


denſe is farther removed from him, and the 
5 leaſt denſe of all, is the moſt remote. Now, 


can any Body think this was ſo ordered with 
out Deſign? No certainly; it is ſo obvious, 


no Body can miſs of it; for it is plain, the 
more denſe Matter requires a greater Degree 
of Heat, to fit it for natural Productions; and 
the lets denſe necds only a leſſer Degree ol 


Heat, 
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Heat, for the lame End. And conſequently, 
their Diſtances were adjuſted for this very 
Reaſon ; and this, by the Bye, is a Preſumptiom 
for the Planets being inhabited ; ſince, accor- 
* ding to their Denſities, they arc fitted with 
Degrees of Heat neceſſary for natural Produc- 
tions: Now this Adjuſtment, and theſe natu- 
ral Productions were uſeleſs, if there were no 
Creatures to enjoy the Benefit of them; and 
we all know that Nature has done nothing in 
vain. And therefore, ſince theſe Accommoda- 
tions are provided for Living Creatures, there 
are ſuch probably to enjoy them. 5thly, The 
Velocity of the Planets Motions, is ſo adjuſted 
in reſpect of the Sun, and the Velocity of the 
Satellites, in reſpect of their primary Planets, 
that the Planet which is neareſt the Sun, 
moves faſteſt ; and that more remote, leſs faſt; 
and the fartheſt, ſloweſt of all. And fo in 
the Satellites ; the neareſt to the primary Pla- 
nets, moves quickeſt ; and the remoteſt, flow- 
_ eſt, For ſince the Centripetal Forces ate reci- 
_ procally, as the Squares of the Diſtances from 
the Center, and the Celerities in that Caſe, 
reciprocally, as the ſquare Roots of the Diſtances 
from the Center; and fincce the ſquare Root 
of the remotcr Diſtance is greater, than the 
ſquare Root of the nearer, therefore the Velo- 
city of the nearer, is greater than that of the 
temoter. Now, this! is a wiſe Contrivance of 


the 
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the Author of Nature ; for ſince; the neatet 
Planet enjoys more of the Heat of the Sun, 
than the remoter, it was fit the Viciſlitudes 
of the Scaſons ſhould be quicker, that anſwer. 
ing beſt the Ends of natural Productions; for 
ſince their Diſtances are leaſt, and their Veloci 
ties greateſt, that are next the Sun, their Pe. 
riods muſt be ſhorteſt; and ſince they all move 
about their Axes, moſt, if not all of them, 
making thereby ſome Angle or other with 
the Plane of their Orbit, they muſt admit of 
Variety of Seaſons ; and where the Heat is 
greateſt, there, for the Conveniency of Natu- 
ral Production, it was neceſſary the Seaſons 
| ſhould be ſhorteſt ; were the Heat is leaſt, there 
the Scaſons ſhould be longeſt : Now, all theſe 
Effects arc taken Care of, by this adjuſting of 


the Velocity to the Diſtance. And what is 


here ſaid of the Seaſons, in Reſpect of the Pla. 
nets, may be underſtood of the Satellites In. 
fluence, from their primary Plancts ; for, what: 
ever Effects the primary Planets produce on the 
ſc condary ones, it is doubtleſs moſt convenient 
the Viciſſitudes thercof ſhould be quickeſt in 
the meareſt, and ſloweſt in the remoteſt Sa- 
tellites. And this, as well as the former, is 
a ſhrewd Preſumption of the Planets being in- 
habited; for all this beautiful Contrivance is 
loſt, if there be no Inhabitants in the Celcſtial 
Bodies, to enjoy the Benefit of it. othly, All 
the Plants deſcribe about the Sun, in one of 
their Foci, Elliptick Orbits, of one Species 
m7 Ky 
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ter or another; and all the Satellites deſcribe a- 
in, bout their primary Plancts in one of their Fo- 
les ci, Elliptick Orbits allo; and the Planes of a 
er- al the Orbits do very nearly coincide with 
for one another, and with the Plane of the Eclip- 
Ci- tick. That the Planets deſcribe Elliptick Or- 
>. bits about the Sun, there is no manner of 
ve Doubt now among Aſtronomers. And though 
m, MW they ſay, that the Orbits of the Satellites are 
ith not exactly elliptical; yet that is from neceſ- 
of ſary Cauſes, and is not owing to Chance, but 
is to the alrcady eſtabliſhed Laws of the Uni- 
u- WF verſe; yet ſtill their Orbits are nearer Ellipſes 


ns than any other Geometrical Curves, and may 
re be reduced to theſe; and that the Planes 
cle Ml of the Orbits of the Planets coincide with 
of WE tic Plane of the Ecliptick, and with one ano- 
is ther nearly, is Matter of Obſervation. Now 


la- W is it imaginable, this beautiful and con- 
ln. I fant Order of theſe three Things, of Ellip- 
at: tick Orbits, the Situation of the Sun in the 
he one of the Foci, and the Coincidence of the 
ent Planes of the Orbits with that of the Ecliptick, 
in could have been the Effect of Chance and 
da- e Or that it was witnout Deſign or 
Is Counſel ? No certainly, for the Advantages 
in- thereby ariſing to our Earth in particular, arc 
Is evident; for "thereby, the colder and more 
tial Northern Places of our Globe, are brought 
All ſome Hundreds of Thouſand Miles nearer the 
of Sun in Winter than in Summer; which 
ies 2 Cannot 


— 
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cannot but be of ſome ſmall Uſe to thoſe 
Places, that by the natural Courſe of the 
Earth, are deprived of the benign Influence of 
the Sun at that Seaſon. Now this Benefit 
would be conſtant, if the Plage of the Perjhe. 
lium did not change; but ſince that is not 
conſtant, the other is not durable, but tem. 
porary. But this Change is not now to be 
taken Notice of, ſince it is a Queſtion if theſe 
Irregularities were a Part of the firſt Contri. 
vance of this Univerſe. Now, though in the 
reſt of the Planets, the Situation of their Pe. 
rihelia is not the ſame; yet nothing is to be 
concluded from thence againſt this Argu- 
ment, ſince we know not the Nature of their 
Inhabitants, nor of their natural Productions: 
But this we may conclude, ſince it is of notz 
ble Uſe to one of the Plancts, it cannot be 
amiſs to any of them, they agreeing in moſ 
Things: But whatever be the Deſign thereof, 
yet the conſtant Order of theſe Things are a 
' ſufficient Proof that they were not caſual, but the 
Work of Infinite Wiſdom. 7thly, The Sun, all 
the Planets, and their Satellites, ſo far as we 
have had Occaſion to know, move about 
their own Axes; the Axe of this Rotation 
is al ways parallel to itſelf, and they revolve all 
one Way, from Weſt to Eaſt, and that in 
Planes, almoſt coincident with one another, 
and that of the Ecliptick. As to the Rotation 
about their own Axe, it is Matter of Obſervation 
e PL So „„ n 
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in the Tu, . Earth, Mars, Jupiter, Venus, 
the Moon, and it is very probable in the 
other two; and as to the Paralleliſm of the 
Axc of their Rotation, it is demonſtrable a 
priori, as J have formerly ſhewn, and would 
be nicely exact, if the ſame were not diſturbed 
by ſome collateral Cauſes; as alſo the Coin- 
cidence of the Planes of this Rotation, with 
one another, and with the Plane of the 
Ecliptick, is ſo very ncar the Truth, that the 
(mall Difference from it, is not to be regar- 
ded. Now, can theſe conſtant and regular 
Effects be aſcribed to any Thing but an over- 
ruling Providence? Can Jumble and Confu- 
ſion produce regular and jnvariable Effects? It 
is altogether Impoſſible z and therefore nothing 
but the Author of Light, and Order, and 
Beauty, could have brought about ſo uni- 
form, and ſuch conſtant Effects. Farther, let 
us now conſider, that all theſe beautiful and 
comely Proportions, all theſe conſtant and 
immutable Effects, all theſe uniform and regu- 
lar Appearances, (which agree, not to a few 
Things, or in ſome Particulars, but in moſt 
of them, to all the Plancts, to all their Satc]- 
lites, to the Sun, and the Moon, and the 
Comets, and in a Word, to every Thing in 

this our Syſtem,) might have been vary'd leve— 
tal and diverſe Ways; and yet none of them 
would have fitted ſo well to the preſent State 
of Things, and the univerſal Benefit ot the 
by " whole. 


— 


with them, to the Syſtem in general, whic 


dies, might have been in no regular Order, 
Hor conſtant Proportion at all, and conſe- 
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ole Syſtem, as thele alrcady lettled. Thy 
there might have been an Infinity of differen 
poſſible Laws of Gravitation, yet none of then 
would have fitted our preſent Circumſtance 
' ſo well as the Reciprocal Duphcate. Ther, 
are innumerable Proportions, beſides the Sef. 
quialtcr, yet none of them had ſuited us ſo 
well, becauſe this is the Effect of the Law of 
Gravirition ; ; and on theſe two, all the ſubſe. 
quent Advantages from the preſent eſtabliſhe 
Motions of the Plancts depending, any other 
different from theſe would have deprived 
us of thoſe Advantages. The various poll. 
ble Diſtances of the Planets from the Sun, 
the poſſible Times of their Revolutions, thei 
poſlible Celcritics, the poſſible Figures of 
their Orbits, and of the Inclination 'of their 
Plancts to one another, and to the Plane of 
the Ecliptick, their poſſible Denſitics and Bulls 
and the poſſible Changes of their many othc 
Affections, are in Number infinite; and vet 
I have ſhewn, that moſt of theſe, as they ate 
at preſent, bring very conſiderable Advantage: 


conſequently would be loft, were they dil 
poſed after another Manner. Add to theſe, 
that all theſe Affections of the Heavenly Do- 


quently, the poſſible Varieties of the Celeſtial By 
dies might have been infinite among themſelres 
0 | No | | Sw: | | ; an 
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J different from thoſe now mentioned. But 
E ſecing every Thing is adjuſted by Number, 
Weight, and Meaſure, ſeeing they obſerve 


Order and Proportion, and that every one of 
them is diſpoſed in the fitteſt Order the pre- 


E {nt State of Things will admit; ſince both 
E the Whole, and the ſeveral Parts of the Ce- 
leſtial Fabrick, are a// very good, uſeful, 
and convenient; who that conſiders all theſe 7 


Things, darcs ſo much as doubt whether he 


E who did all theſe Things lives and reigns for 
ever and ever! Or who can forbear to "2dmite 
and adore him, who weighed the Mountains 
in Scales, and the Hills in a Balance ; who 
| retched the Heavens like a Curtain, and 
held the Earth in his Hands; whoſe Right 
Hand, and ſtrong Arm does * wonderful T 


| paſt finding out. 


XX. Having now b red 7 of the 


; more general Affections of the Heavenly Bo- 
dies, and of their Motions, and ſhewn ſome 


of the Advantages ariſing from their preſent 


Order and Diſpoſition z 1 come now to con- 


ſider the Celeſtial Bodies a little more parti- 


cularly, and firſt, as to the fixed Stars : Can 
any thing beget a greater Idea of the Univerſe, 
or of its Creator, than that prodigious Num- 
ber of glorious Bodies, like our Sun, ran- 
| ocd all up and down the linmenſe Vaſt, and 
removed at Diſtances from one another, an- 
| ly crable to their Diſtance from us? This, not 


003 | only 
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only their different apparent Magnitudes, but 
likewiſe the Number of thoſe of the firſt and 
ſecond Rate, does evince. For, upon the Sup. 
poſition, that every fixed Star is like our Sun, 
and governs in a Portion of Mundan Space, 
17 
cqual to our Syſtem, then there muſt be only 
as many fixed Stars of the firſt Magnitude, ay 
there are Syſtems that can ſtand round ours: 
But there are but about twelve or thirteen 
Spheres that can ſtand round a middle one, 
cqual ro them; and ſo many are rhe ſtars of 
the firſt Magnitude. Again, if we examine 
how many Spheres can and round this firſt 
Range of Spheres, we will find their Number 
betwixt forty cight and fifty two, and ſo we 
| find the Number of the Stars of the ſecond 
Magnitude. As for the ſeveral other Magni. 
| tudes, it is not altogether poſſible to deter- 
mine their Number, becauſe they are not ſo 
diſtinguiſhable from thoſe of the other Mag- 
nitudes, as the firſt and ſecond are. Beſides, 
1 do not plead here for Accuracy, but only 
for Things being nearly ſo ; for, I do not 
think that the fixed Stars are either all of the ſame 
real Magnitude, or that their Syſtems are all ofthe 
lame Dimenſions: Theſe Things being neater 
any regular Proportion, than they are to Irre- 
gularity, is ſuthcient for my purpoſe ; for it 
is impoſlible for any Body, ſcriouſly to con- 
ſider in his Mind, or view with his Eyes, what 
is certain about theſe glorious Bodies, to hin- 
der himſelf from being raviſhed with the bis 
| | RET |! 
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1d Earth. | 
b. XXI. How beautiful and glotious a Bo- 
n dy is the Sun, and of what abſolute Neceſſity 
. to the Being of all Animals and Vegetables! 
y As to Vegetables, it is beyond all Doubt, that 
25 without Bim they could never riſe above the 
X Ground ; for it is his Heat alone, that rarifies 
n the ſizy vegetable Juices about their tender 
0 Roots, and makes them force their Way, to 
„ diſplay all the Foldings of the flender Seed, 
_ and thereby to augment their Parts; juſt as we 


6nd his Heat raiſes the Liquor in the Thermo- 
metrical Tubes, and drives them through all 
it's winding Branches; and though perhaps 
Animals, might make a ſorry Shift ( ſuppoſing 
Food could be ſupplied them without his In- 
fluence) in a perpetual State of Darkneſs, yet 

it would be a very miſerable Sort of Life, 
and could be of no long Continuance; for we 
know, how neceſſary the Sun is to purify our 
Air, and to exhale the noxious Dews, and 
the baleſul Vapours of the Night; we feel a 
ſenſible Joy in his Light, and Heavineſs in his 
Abſcnce; foul Weather, and a cloudy Day, 

is a Diſeaſe alone; and he who underſtands 
the Animal OEconomy, knows the Reaſons, 
and the Mechanical Neceſſity of all theſe 
Things: One Thing every Body knows, viz. 
that by the Heat of the Sun, and the Action 
of his Rays, the Circulation is promoted, and 

* F e Mb 
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that infinite Number of the excretory Ducts of 
Perſpiration, placed along all the ſuperficial 
Parts of the Body, are opened, and enlarged, 
and fo thoſe Exhalations, which Nature "is 
deſigned ſhould be carried out pf the Body, 
are more freely and plentifully derived ; which 
mult nceds give a greater Freedom to the 
Blood and Spirits, the contrary of all which, 
happens in the Abſence of this Benign Star, 
But of this more afterwards. It's being ſitu— 
_ ated immoveable in the Center of our Syſtem, 
no Body who has been at the Pains to conſi. 
der the Matter, I believe, doubts now: For not 
to mention at preſent the Controverſy about 


the Parallax of ſome of the fixed Stars, which 


Mr. Tlamſtead has obſerved, and whereby he 
pretends to demonitrate the Motion of the 


Earth, and conſequently the Stability of the 
Sun; there are ſome other Arguments that 


will have ſufficient Weight to ſettle the Mat: 
ter among thoughtful Men. For 1ſt, It is al- 
together impoſlible to account for the Ap- 


| pearances of the Plancts, thcir Satallites, and 
of the fixed Stars, in any tolerable Manner, | 
without admitting the Motion of the Earth. 


2dly, It is likewiſe impoſlible to account for 
the Motions of the Comets, upon auy other 
Suppoſition. And zdly, that Analogy of the 
Periodical Times, to the middle Diſtances, 
which is the neceſſary Conſequence of the 


Flablithcd Law of Gravitation, does demonſtrate 
the 
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the Earth's Motion a priori; ſo that unleſs 
| we would ſubvert the whole Syſtem of A- 
|, tronomy, and diſprove the Cauſes of all the 
5 celeſtial Motions, we ſhall never be able to 
„ Wl prove the Stability of the Earth. For if the 
h celeſtial Bodies attract one another in a dupli- 
e cate proportion reciprocally to their Diſtances 
, from the Center of their Revolutions, then 
t. the Earth (and not the Sun) moves. Add 
1- to all theſe, that there is no tolcrable Objec- 
n, tion againſt the Earth's Motion, but has had a 
i. WF full Anſwer, and a plain Solution. Now 
ot what an Inſtance of Wiſdom and Contrivance 
ut is this, in placing that Fountain of Light a 
hn Lite, in the Center of his Syſtem. How un- 
ne artful would it have been, to have ſet him in 
he a Corner, when he was to have given Light 
ie and Warmth to all the Bodies round him; 
ar IM beſides, to the Conſervation of any ſuch ſup- 
t. poſition (ſuch as the Tychonic or Ptolomaic) 
l- there are required ſo many different Laws of 
p- WW Gravitation, that any reaſonable Perſon, by 
ad inquiring into them, would caſily diſcover, 
er, that what ſocver was Matter of Fact, yet this 
hn. Poſition of ours was the moſt ſimple and eaſy, 
or and look'd moſt like the Effects of Wiſdom 
ct and Deſign: For here one ſingle Law, ac- 
he counts for all the various Motions and Ap- 
es, pearances of the Celcſtial Bodies. Thus then 
ne this great and glorious Body is fixed, like a 


cc ene and a kindly ; Monarch on his Throne, 
he 5 8 diſtributing 
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diſtributing Light, Warmth, and Lite in plentify 
Effuſion, to all his ſurrounding Vaſlals, and 
that ſo equally, that the ncareſt have not to 
much, nor the remoteſt too little. Theſe ae 
ſuch great, ſuch wiſe Ends, as clearly ſpeak 
the Omnipotence and Omniſcience of their 
Author. Morcover, let us conſider, with hoy 
much Artfulneſs his Bulk and Situation, in 
Reſpect of the Planets, is contrived, to have 


juſt Quantity enough of Matter to draw round 
him theſe Maſly Bodies, and their Satellites, 


ſo various in their Bulks and Diſtances from 


him; and that in regular and uniform Orbits 


How exactly his Body is rounded, how fully 
it has been ſaturated with the Fluid of Light, 


to be able to laſt ſo many Years without any 
ſenſible Diminution, though there are conſtant 
Emanations thereof upon his Attendants. As 
for his Rotation about his own Axe, it is no 
doubt likewiſe, for wiſe Ends and Purpoles; 
perhaps it may be for the better propagating, 
and emitting this Fluid of Light, through the 
Planetary Regions, or for helping forward the 
Revolutions of the Planets in their Orbis 
round about him. 
:.- 4 XU We can no aber i gather a 
Uſefulneſs of the ſecondary Planets, to thcir 
primary ones, but by ſuppoſing the reſt may reap 


- reſpectively, ſome Thing analogus, to the Bene: 


its we of the Earth receive from our Moon; which 
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are 18. the ſupplying of the Sun's Abſence in the | 
Night Time, for at leaſt three Fourths of the 


Year. Now, how comfortable and delightful 
2 Thing this is, Travellers and Voyagers can 
| beſt tell. Curioſity, Ambition, and Luxury, if 
not ſometimes Neceſlity, have now madeit un- 
avoidable, that ſome Part of Mankind ſhould be 
travelling by Land or Sea, in the Night Seaſons; 
how plealant then, and joyful a Thing is it, to 
have a Light held us forth from Heaven, not only 
to guide our Steps, but to direct us in our Courte, 
and to point out to us, how our Time wears out? 
For a very little Experience, makes us reap both 
theſe laſt Advantages from the Preſence and Mo- 
tion of the Moon. 2dly, She raiſes our Tides 
twice in twenty four Hours, which how abſo- 
Jutely neceſſary that is toward the Subſiſtence 
of Animals and Vegetables, we ſhall now ſhew. 
Every Body knows that a Lake or Loch, that 
has no freſh Water running into it, will by 
the Heat of a few Months, and its Stagnation, 
turn into a ſtinking rotten Puddle, ſending 
forth nauſeous and poyſonous Steams; for 
though I do not think, the conſtituent Parti- 
cles of Water themſelves, are alter'd by this 
Stagnation, yet no Water is abſolutely pure, 
but contains a greater Quantity of Fleſhy, Bo- 
ny, Earthy, Saline, Metallick, and Vegerable 
Particles, than of pure Element; and it is up- 
on theſe, the Heat operates, by diſſolving their 
Union, and combining them in new Forms, | 


and 
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and leparating theſe Saline, Sulphureous, an; 
other noxious Particles which produce this 
Effect. Now though there be many thouſang 
of freſh Water Rivers daily running into the 
| Sea, yet they are very inconlidegablc in reſpec 
of the vaſt Ocean of Salt Water, and would 
by no Means hinder its Stagnation, and conſe. 
- quently, its Corruption and Stinking. But 
admit the Ocean once ſtagnated, and then the 
firſt Effect would be, that all the Places toward 
the Shores, would be firſt wrought upon bj 


the Action of the Sun, and turned to a Mey. 


phitis, and then by Degrees it would get lar. 
ther, 'rill the whole were become more bancful 
and poy ſonous than the Lake of Sodom and 
Gomorrah ; whereby the Fiſhes would be firſt 
_ deſtroyed, and by the noxious Steams thence 
ariſing, afterwards the Plants and Animals; 
whereas by this Action of the Moon, the Wa- 
ters are lifted up in a Heap, as it were, and 
then let fall again; whereby the Waters neat 


the Shores, are conſtantly ſecured from Stagus. 


tion and Corruption, and the beginning Mals 
dy ſtifled. This perpetual Change of new 
Waters on the Shores, keeping any one Por- 
tion thereof, too ſhort a Time, expoſed to the 
Heat of the Sun, to have its Mixture corruptcd, 
Now, what a noble Contrivance have we here! 
By appointing an Attendant to our Earth, all 
the Vegetables and Animals are preſerved from 


certain Deftrudtion; (bur, I am of Opin 
that 
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that to the full Effect of this wiſe Deſign, the 


dat of the Sea does very much contribute; for, 
+; have faid before, and may obſerve afterward, 
the pointed ſlender Particles of the Salt tick 


the Parts of Bodies ſo together, that the Parti- 
cles of Heat cannot ſo caſily tear them aſun- 


der; and it is Fact, and Obſervation, that there 


ate many ſaline Rocks and Mountains diſperſed 


over the Foundations of the great Ocean.) Be- 


ſiles this, how many Conveniencies for our 
Navigation, in Rivers and Harbours, docs this 
[ Ebbing and Flowing of the Sea afford? No 
| Body that conſiders them can ceaſe from Won 
der, or can continue in Unbelief. And here 


pethaps it will not be amils to conſider, thar, 


if our Earth had any more than one Moon at- 
| tending it, 
| mage than Advantage from it ; for though per- 

haps thereby our Light in the Night (provided 

| ſhe were of any Bulk, or at any Diſtance ncar 

to that of our preſent Moon,) might be aug- 
| mented, yet at the Conjunctions and Oppoſi— 
tions with one another, and with the Sun, we 
| ſhould have Tides that would raiſe the Waters 
| over too much of our dry Land, and in theit 


that we ſhould receive more Da- 


Quadratures we ſhould have no Tide at all. In 


| ſhort, if our Moon were bigger or nearer the 
Farth, or if we had more than one, at any to- 
| lerable Diſtance from us, we ſhould be every 
| now and then in Hazard of bcing drowned ; 

| and if our preſent Moon were leſs, or at a 
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greater Diſtance, or if there were none at all, 


we ſhould-be in Hazard of being ſtifled by the 


noxious Stcams ariſing from the Ocean, which 
would ſtagnate more chan it now does. From 
all which it is cvident, how wilgly our Sattel 
lite has been contrived for our Purpoſes. A, 
for the numerous Attendants of Jupiter and 
Saturn, they mult be reaſonably expected to ft 
the Neceſſities of the Inhabitants of theſe Pla- 


nets, ſince our Moon ſuits us ſo well. As to 


Jupiter, conſidering his Bulk and Diſtance from 
the Sun, being near 400 times bigger than our 
Earth, and recciving but a twenty-fifth Part of 


„Suk Heat, in what a diſmal State of Cold, and 


Darkneſs eſpecially, would he be? Were it not 
for his Moons or Satellites, and for his Rotation 
about his Axe, in about Ten Hours: Whereby 


the little Vigour of his Light and Heat, is com- 
penſated, by its quick Returns, His Satellites 


being each of them as big as dur Earth, and 
reflecting in upon him ſo ſtrong, brisk, and 
vivid a Light as they do: And their Revolutions 
being ſo adjuſted, as may be ſeen in the Table 
of them in the Beginning of this Chapter : |t 
thereby happens, that ſcarce any Part of this 


Planet is any Time without the Preſence and In- 


fluence of ſome one or more of theſe friendly 
Attendants. So that by this numerous Re— 
tinue, their ſtrong Light, the encreaſing Pc- 
riods of their Revolutions, as they are diſtant 


from him, aud his quick Motion about his Axe, 
"= ol 
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his Light and Heat ate wonderfully encreaſed, 
from what they would be without theſe Con- 
trirances and Adjuſtments. But that which is 
the fineſt Contrivance of all, in theſe Satellites 
is (as Mr Derham has obſcrved) in their La- 
 titudes, or their Evagation towards Jupiters 
Poles, the Latitude of the innermoſt being; of 
Jupiter's Diameter; of the next , of the third 2, 
and the laſt going beyond 7upiter's Poles, one 
third Part of his Diameter: And as their Lati- 
tudes differ according to their Diſtances, and 
| Periods, ſo they change their Latitudes in ſhort- 
er or longer Times, according to their leſſer or 
greater Latitudes ; ſome making their Progreſs. 
towards his Poles one Way, whilſt ſome are 
wandering the other; ſome ſtaying there a long- 
er Time, and ſome a leſſer and a leſſer Time; 
by which quadruple Variety, thoſe large Tracts 
towards the polar Parts of this huge Planet, 
have a conſtant and yet various Share in the 
Light and kindly Influences of theſe four 
Moons, and are ſcarce ever deprived of one or 
other of them. As to Saturn, as he is yet far- 
ther from the Sun than Jupiter, and has but 
the hundredth Part of our Heat, he is accor- 
dingly provided with more Satellites, (at leaſt 
five if not more,) adjuſted much after the ſame 
Manner, and appointed for the ſame Ends and 
purpoſes with thoſe of Jupiter we have now 
deſcribed, But he has ſtill a farther Proviſion 
made for him, and that is his Ring; the moſt 
5 „ ſurprizing 


— — — — ]. 


—— — 


a de = Rs * — — eneen te nuD — 7 


lurprizing and fingular Appearance in all the 
Celeſtial Regions: Its ſize i is prodigious, being 


Saturn is: And the Breadth of the Ring itſelf 
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more than twice as broad in Diameter, tha 


about a fourth Part of Saturn's Diameter : And 
it's Diſtance from his Body abut the fame 
Length, whereby the Sun's Heat and Light has 

2 free Admittance between the Planet and its 


Ring, while other Heat and Light is at the ſame 


Time reflected in upon it, by this Ring. Its 
Thicknels is ſcarce perceivable, which prevents 


its throwing any great Shadow on Jaturn. But 
its Smoothneſs and reflecting Faculty, is very 
_ conſiderable, as is evident from the exceeding 
Brightneſs and Illuſtration it reverberates on its 

Planct : So that it ſeems not unlikely that it 
may bea Kind of ſpecular Contrivance, for re- 
flecting Heat and Light on its central Sovereign, 
In his great Diſtance from the Source of Light 

and Heat. And very probably Jaturr's Period, 


on his Axe, or diurnal Rotation, may be pretty 


quick, and his Inclination to the Plane of his 


Ring, or Plane of his Orbit pretty large, as it 
is in Jupiter, to make all theſe wiſe Proviſions 


and Accommodations perfect and compleat. But 
farther we may oblerve one ſignal Inſtance of 
Wiſdom and Contrivance, in placing the Hea- 
venly Bodies at ſuch a Diſtance from each other, 


and eſpecially the greateſt at the greater Diſtance; 


; for had they been ſiruared much nearer to one 
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mother, they would have cauſed prodigious 
Diſorders in very different Manners; and in 
particular ſuch deſtructive Tides, wherever there 
was any Quantity of Fluids, or great Oceans, 
that neither Animals nor Vegetables would have 
been able to ſuſtain their Fury; which by this 
prudent placing the Heavenly Bodies, at ſuch a 
Diſtance from one another, are intirely pre- 
vented. 3dly, From our Moon the Eclipſes 
called by her Name proceed, which is of exceed- 
ing Uſe in Navigation; for by them the Diffe- 
tences of Meridians, and the Longitudes of Pla- 
ces are determined. Of the ſame Uſe are the 
Ecliples of the Sun, and of the Satellites of 
the other Planets; which laſt being ſo frequent, 
arc of wonderful Aſſiſtance, toward the Solu- 
tion of this ſo deſirable and ſo much deſidera- 
ted Problem. And upon this Head of Naviga- 


tion all Aſtronomy comes in, without which the 


| other were meer groping in the Dark. But the 
World is already ſo ſenſible of the Advantages 
ailing from the Motions and Appearances of 
| the Heavenly Bodies, in the Matter of Naviga- 
tion, that I ſhall inſiſt no farther on this Topick ; 
neither ſhall I mention, the probable Influence 
| the Moon has on Vegetables, irrational or ra- 
tional Animals; the laſt having been fully 
eanvaſſed, in that curious Treatiſe of the Ac- 
curate and Learned Dr. Mead in his Book 
4e Imperio Solis & Luna in Corpora Humana; 
but from this whole Scion about * 
5 R . 0 
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of the Attendants of the Planets ſhall inte; infer, 
that they are not mute Perſons, in this oreat 
Drama of the World, but loudly proclaim the 
Wiſdom and Being of their Author. 

Fs XXIII. As to the Comets, | have little 
more to ſay about them, than what 1 hay, 
already ſaid, their Natures, Orbits, Motions 
and Situations, have been fo lately determined; 
(indecd it is but of Jate, thar the Aſtronomy 
of the Planets themſelves, and their Satellites 
has been brought to any tolerable Perfection, 
and much Jater ſince final Cauſes have been | 
cultivated, with Care becoming ſo noble and 
uſcful a Part of Philoſophy ;) and there are ſo 
few accurate Obſervations about them extant, 
ſo few of them, that we know of, have viſit 
cd us twice, that we have ſcarce any ſolid 
Foundation to build our Reaſoning upon; al 
1 think can be relied on is, that they are ſolid 


HhBodies like our Planets ; that like them they 


move in Regular very oblong Elliptick Or- 


” Wits, in one of whoſe Centers or Foci the Sun 


s placed: That they do revolve by the ſame 
Vita of Gravity, and by the lame Lay 
thereof, as theſe do: Thar their Train is 
raiſed by the Heat of the Sun as they deſcend 
towards him in their Perihelium, ſeeing it en. 
creaſes in its Deſcent towatds the San and 
leſſens in its Aſcent from him: That this 
Train is only the more Fluid Part of its At- 
molphere exttcanely rarified; Tat ſome one 
I 0! 
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of more Rare returned in the fame Orbits, 
nd with the other determining Circumſtan- 
ces, pretty neatly, whereby it is rendeted pro- 
bable that theſe were one and the ſame, on- 
y ia different Revolutions. And if the Uſes 
aſſigned to them by Sir Iſaac Newton de real, 
25 they are not improbable, to Wit, the Sup- 
—— the Deficiency and Expences of all the 


Forts of Fluids neceſſary or uſeful to our 


Syſtem in general, and to our Globe in parti- 
cular: 1 mean not only Light and Heat to 
the Sun and fixed Stars, Water and watery 
Vapours to our Atmoſphere, but the moſt. 
ſubtile, moſt uſeful, and neceſlary Part (to- 
wards Life and Vegetation) of our Air to 
that Elaſtick Fluid: And very probably, other 

Advantages Analogous to thele they bring to 
our Earth, and ſuited to their particular Wants, 
to the other Planets and their Satellites. If, 
lay, theſe Uſes aſſigned to them, and juſtly 
tiling from their Natures, and the known | 


Analogy of Things, be real, then theſe wand- 


ring frightful Bodies may be juſtly concluded 
joyning in the Chorus and loudly reſounding 
the ſame Hallelujah. 
F XXIV. Come we know to enquire into 

the Wiſdom of the Contrivance of the Pla- 
nets, But having already ſhewn the Analogy 
between them and our Earth, and how pro- 
bable ir is that they are inhabited by Crea- 
tures acted for ſuch Habitations, I (hall con- 
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tent my ſelf with pointing out tome of the 


moſt confiderable Inſtances of Deſi ign and Wit. 
don in this our Planet; hoping the Reader 


Will reaſon after the fame Manner (bating 


particular Circumſtances) of the reſt ; and that, 


both becauſe the deſigned Brevity of this Trez 
tiſe will not permit me to be ſo particular a 


rhe Subject deſerves; and becauſe, if Analogy 


hold in general, the particular ones ( with Al. 
lowance for the Circumſtances) will eaſily fol. 
low. And firſt, let us conſider the Aut, 
tages ariſing to us by the Rotation of the 
Earth about its own Axis. We, the Inhabi. 
tants of this Globe, are ſo made, that once 
in ſixteen or twenty Hours at moſt, we require 


a Time for Relaxation ; and generally ſpeak- 


ing, in all healthful People, this Time is pret- 
ty equal, between ſix and nine Hours; the 


Store-houſes of our Spirits will not permit any 
longer Application than twenty Hours, with. 
out Injury to our Conſtitutions, and much about 


the Time of fix Hours is required to fill them 
again; and generally ſpeaking, it is neceſlary 
that an Alternation of Application and Re. 


Jaxation, ſhould be once in twenty four 
Hours. It is true, Cuſtom and Education, may 
get the better of theſe natural Propenſities, 
and a very ſtrong Conſtitution may bear out 
with harder Meaſures for ſome Time; but 
the Young, and the Weak, and almoſt all 2 
their own Liberty, naturally ran into 4 
5 „ Relaxation, 
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Relaxation, and recruiting their Spirits by 


sleep, once in twenty four Hours. It was 
| likewiſe neceſſary, that the Air ſhould be at 
Icaſt cool and temperate, during the Time of 
| this Reſt; for we generally find thoſe that 
leep in the open Air, or even while the Sun 


is above the Horizon, the worſe for it; the | 
Sun and Heat exhaling the natural Perſpirati- 
ONS too violently, while they are crude, (hence . 


ir comes, that People generally ſweat moſt, 


C who ſleep in the Day-time;) and railing too 
quick a Motion in the Blood, whereby the 
| Sleep is leſs calm, and more diſturbed. And 


though, we generally perſpire more in the Night 


crude, more natural, and leſs violent, and 


than the Day, yet the Perſpiration is leſs 


more according to the Neceſſities of our Con- 


ſtitution, in the Night than the Day. Beſides, 
that of Neceſlity, the Darkneſs is leſs ſubject 
to Noiſe and Diſturbance, than the Day. 


Now, all theſe Things are wonderfully pro- 


yided for, by the Rotation of the Earth about 
its Axis; for thereby we have the Viciſlitudes 


of Day and Night, the Day for Application 


and ſpending our Spirits in, about the Ne- 


ceſſities of Life; the Night by its Coldneſs 
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and Quiet, to afford us Time to recruit them, 
and lay up in Store, for the Expences of the 
next Day; as alſo for nouriſhing the Muſcles, 
Bones, Chanels, and the other Parts of the 
Body; for the Buſineſs of Nutrition is moſtly, 
SE Ss . 


if not altogether, performed in the Time 9 of 
Reſt, becauſe the Blood has too rapid ang 


for nouriſhing the Parts in the Time of Ay. 
plication: Beſides, that a gentleuniform Mo. 
tion is required to apply nouriſhing Parts te 


and we generally find, that People recover. 
ing from a Diſeaſe, and Children, ſleep more, 
and are more fed by their ſleep, than by any 


turally ſleep longeſt. Likewile, what a com. 


— ͤ vĩ— — 2 
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fortable and refreſhing Thing is the cool 
thoſe that live under the equatorial Parts, 


mort, and very grievous. As to theſe Trade. 
Winds, they are the neceſſaty Effect of the ” 
| Rotation of the Earth about its Axe, which & 
under the Line makes the Rays of the Sun 2 
direct and equal all the Year round; fo that ” 


over, let us reflect 1 the Neceſſities of our 
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quick a Motion, and the Expences of the Spirit, 
are too great, to afford Leiſure, or Material, 


the neceſſary Places, and to ſettle them there, 


other Animal Function, and groſs People n+ 


Breezes of the Night ; the Trade- Winds, to 


without which, Life would be both cxcecding 


theſe Parts being conſtantly under the Sun's, ta 
Influence, his Heat rarifies one Part of the 1 
Air, and the cooler and heavier Part preſſes 6 
upon the hotter, and ſo makes a continual 7 
Wind in his Courſe from Eaſt ro Weſt under q 
the Tropicks, which is both of great Uſe in a 
N avagation, and of great Comfort to the lu- 0 
habitants of that ſcorched Climate. More- : 


Vegetad, es 


© of 
and 
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for any long Time, ſhining upon them; theſe 
ſuiccs would not beat Liberty to ſettle, and con- 


| laſt they burſt the Canals, (if Vegctable Fluids 
were conſtantly ſupplicd to them) and conſe- 
quently could produce nothing ; whereas, by 


thin Juices firſt into thick ſizy Subſtances, 
which the ſuperveening Heat, by exhaling the 


the other Excreſcences of the Leaves of 


I though this tco depends much upon the Con- 


ſtitution, and firſt Make of the Seed. On the 
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Facrables, which are the Support of Animals; 7 
ve have before ſaid, that the Heat of the Sun ra- 
rifies, and conſeque ntly raiſes the fizy vegetable 
uices at the Roots of the tender Seeds, and 


thereby forces the folded Branches to expand 
and enlarge. Now, were the Sun conſtantly, or 


ſolidate in the fit Places of the Branches; but 
would be ſtill riſing higher and higher, 'till at 


this Viciflitude of Heat and Cold, what is raiſed 
in the Day Time, has Time to ſettle and con- 
ſolidate in the Night, and its Cold runs the 


watery Parts (which are now brought ncarer 
the Surface of the Plant) does harden and 
fix This we evidently ſee in Nutgal Vat : 


tables; and generally, Countries that 11 
moderately cool Nights, produce Vegetables 8 
of the fitmeſt Union of Parts; and very hot 
Countries, ſuddenly bring up their Seeds, but 
their Parts are leſs firmly ſtuck together ; they 
may be heavier, but not fo rough or hard; 


= other Hand, had not the Earth moved upon 5 
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mals and Vegetables, but we had fuffered al. 
ſo ſuch Inconveniencies, as neither of theſe 
could poſlibly bear; for then, for very near 
one Half of the Year, we ſhould have been 


which would have been, that firſt, baleful and 


Ceeding Heat, generated and raiſed) would 
have fallen, which would have ſtifled all the 


| grees, exceeding Rains would have been pou. 
red down, (as the Yapours became cooler) 
next Slect, then Snow, and Ice, and Froſt, 
which would of Neceſſity, not only have 


the Bloo 
have ſhewn before, there is a ſaline Body con- 
ſlantly ſwimming in our Air, which by the 

Preſence and Action of the Sun, is lo atte- 
' whoſe Points (being eaſieſt broken) by the 
ſo as not to be able to do any Damage: But in 


his Abſence, they ſhoot themſelves into ob- 
long ſharp Wedges, which ſtick together the 


its ts Axe, but only turned round the Sun in irs ts 
annual Period, we had not only loſt all thee 
Advantages, which are ſo beneficial, if not 
abſolutely neceſlary, to the Being of our Ani. 


in perpetual Darkneſs; the Conſequence of 


ſulphurous Damps (by the Forces of the pre, 


Animals; or had they ſurvived that, by De- 


locked up all Fluids, but would have freezed 
and Spirits in the Channels, of all 
the Animals we are acquainted with; for as| 


nuated and reduced into ſo lender Particles, 


Force of the Fluid of Light, are firſt beat off, 


Parts of all Bodies Now, in a Half Year's 
—  Ablence 


abſence of the Sun, in what 


reſiſt ſuch a Degree of Heat. 
are lome People live under the _ . 


— 4 


of Religion. | e 


Quantirics, and 
with how much Firmneſs would theſe ſaline 
Bodies have formed themſelves ! Certainly, 


nothing that moves, whether Animate or In- 


animate, would have been able to ſupport 
ſuch a Cold. And all this is not only de- 
monſtrable à priori, but is Matter of Fact, 
and actually happens in thoſe Places that are 


under the Poles, during a much ſhorter Ab- 


ſence of this glorious Star. Again, in the 


enlightned half of the Year, we ſhould have 


had, firſt, huge Deluges of melted Waters, from 
the preceeding Snow, which likewiſe would 
have produced ſuffocating Miſts; next, all our 
Ground would have turned into a ſtiff ſtink- 


ing Puddle, (being in a Manner diſſolved by 
| the Force and Quantity of the Snow Water 3) 


then would ſultry Heats and a burning Air 


have ſcorched and chapped the Earth, aud 


galled the animal Tribes, that they ſhould 


have found reſt, neither in Houſes nor Dens; 
till at laſt, the Heat encreaſing without A- 
batement, the Blood and Spirits, of all the 
Animals of our Globe, would be quite exhaled, 
or they turned delirious by the violent A- 
gitation of the Blood and Spirits, and then 
| dyed in Convulſions, like ſo many Puppies 


in the Dog-Days; for it were abſolutely im- 
poſlible, that any Thing that has Life, ſhould 
Ir is true, there 


1 W 
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yet they have but an uncomfortable Tim 
on't, though they are ſupplied with conſtant 
Breezes, and Trade-Winds, ariſing from the 
| Earth's Rotation about her Axis, and prodigi. 
ous Quantities of Rain, falling by the Plen. 
ty of Vapours, raiſed by the Day's Heat, and 
let fall by the ſuperveening Cold in the Night, 
having as long a Night as they have a Day, 
which is a mighty Relief; the continued un. 
interrupted Action of the Sun, being by 
much a far harder Part, than the Degree of 
the Heat at ſtated Scaſons. And as for the 


Poles, we have very certain Information, that 


few, if any at all, inhabit near them, The 
extream Degrees of Heat and Cold that hap. 
pen there, being incompatible with an Ani- 
mal Life, But that which makes the Cale 
much worſe than in any Part of our Globe, 
upon this Suppoſition, is, that the Rays of 
the Sun would be both direct, and there 
could be no Rains nor Winds, becauſe it is 
the Cooling of the Air, that is the Cauſe of 
both; which by no Means could happen in 
our Caſe, every ſucceeding Hour heating the 
Air to a greater Degree than the former, 
Add to all theſe, that our Seas, even not- 
withſtanding our Tides, would either be ex. 
haled, or turned into Deſarts of Salt, and io, 
not only our Fiſhes would be deſtroyed, but 
we could have no freſh Waters, fecing we 


could have no cool Air to ſend them wa” 


——_— 
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If we we had any Plants or Vegetables, they 


Heat: But it is demonſtrable we ould have 
Occaſion for none; for any Body, who un- 


uninrerrupted Degree of Heat. Upon all 
which Accounts it is very plain, that the pre- 


and Contrivance, chat can be imagined. 


Axe, with the Annual Revolution of the 


longer Days and ſhorter Nights; and of all 


fant, Comfortable, yea, and Neceſſary in our 


would be but of one particular Kind, vrz. 
thoſe which require the greateſt Degrees of 


derſtands the Animal OEconomy, will cafily 
ſce, that no Animal, ſuch as we have on our 
Globe now, could bear ſuch an exceſſive and 


ſent Rotation of the Earth about her Axe, is 
one of the moſt ſtgnal Inſtances of Wiſdom 


F XXV. Next let us combine this Diur- 
nal Rotation of the Earth about its own 


ſame about the Sun, and the Paralleliſm of 
the Axe of the Diurnal Rotation with itſelf: 

And from thence we ſhall have the beautiful 
Seaſons of the Year; Secd-Time and Harveſt, 
Summer and Winter; the comfortable Viciſ- 
fitudes of colder and warmer Periods, of 
Snow and Rain, Winds and Calms, of ſhor- 
ter Days and longer Nights, and again, of 


thoſe delightful Changes, which are ſo Plea- | 


preſent Circumſtances. If the Earth had 
only turned about her own Axe, once in 
twenty four Hours, then all our Viciſſitudes 
would hayc been of Days, and Nights ; 

Which 
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but one long Day, and another equal Night; 
which, as I have ſhewn, would not have 4. 


If both theſe had been united without the 
third of the Paralleliſm of the Axe of the 
Diurnal Rotation to itſelf, we might hare 


would have been uncertain, and in ſome Plz 


boy Moiſture ) a Lixivial, Nitrous, or Urinous, 
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which by no Means would have becn Ma 
ent for Vegetation. If the Earth had made 
a Period about the Sun once in the Year, 
without any Rotation, we ſhould have hag 


greed, neither with Life, nor Vegetation 


had Days and Nights, but our other Seaſons 


ces none at all; and ſo the Effect of the an. 


nual Revolution would have been deſtroyed bo 
in ſome Meaſure. But by this wiſe Con. {MW the 
junction of all theſe three Modifications, we en 
enjoy our Seaſons, and the other conſequent ca 
Changes of the Year, which are of ſo great Je 
' Uſe to us; for, had we enjoyed a conſtant WM m 
uniform Seaſon all the Year round, ſuppoſe Q 
of Summer Weather, then our Ground had ei 
been exhauſted, and worn out by conſtant 1 f. 
bringing forth of Vegetables, and would b 
have run into Weeds, and thoſe other Plants MW * 
that require the leaſt rich Soil, and moſt Heat 


would have been reduced into a Wildernels 
of needleſs Herbs; for towards the Produc- 


3 

only ; ſo that in a few Years, the Earth | 
| 

tion of the more uſeful Plants, there is requi- 


red (beſides a certain Degree of Heat and 


Salt, 
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Galt, Tie, which keeps the Mold looſe, (for re- 
ceiring the moiſt Air, and for the Entry of 
that Heat and Moiſture.) For though Salts 


conſolidate Water, which conſiſts of ſolid 


porous Parts, whereby their Particles are ſtuck = 
together, yet they keep the Parts of Mold, 


or Sandy Clay (which has little or no Wa. 


ter) aſunder, and looſe, by the ſame very 
Reaſon; for their Particles not allowing them 
Entry into themſelves, they get betwixt them, 
and firſt ſeparate their Union, and then keep 
them from coming together; and perhaps 


both forward the Motion of the Liquors in 


the Vegetable Channels, (which are certainly 
endowed with ſome Degree of Elaſticity, and 


capable of being ſtimulated, as is evident in 
younger I wigs and Branches, as well as Ani- 
mal ones, ) and endows the Juices with the 


Qualities the Plant requires. Now theſe are 


either quite exhauſted, or deſtroyed by con- 
ſtant Growth and Vegetation. We ſee the 


deſt Ground wears out in a few Years, and 


turns into wild uſeleſs Weeds; and all the 
Materials for enriching Ground, are gathered 
from Places debatred from the Action of the 


Sun, and the Expences of Vegetation, but 


expoſed to the Air, and Weather, whereby 


they are impregnated with this Nitrous or 


other Salts: Such are old Turf, new Mold, 
the Dung and Excrements of Animals, or 
ole: Things which abound with Lixivial 


_ Salts, 


— 
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Salts; ſuch are burnt Wood, burne Tun, 
Stubble, and the like. Now all theſe, would 
by a ſhort Time's uninterrupted Vegetatioq | 
have been quite ſpent. Add to theſe, thy 
in a perpetual Summer, there would not fall 
ſufficient Quantities of Rain, to moiſten and 
ſoften the Mold to that Degree, that i, 
neceſſary for conſtant Vegetation; for we find 
there is twice or thrice as much Rain falls 
in the Winter ſix Months, from Septembet 
to April, than in the Summer ſix Months; 
and yet all this is but ſufficient for one fix 
Months Vegetation. Morcover, even the 
Animals themſelves, could not conveniently 
bear a perpetual Summer? for we find now, 
that the Cold of the Winter, by ſtopping the 
Pores of the ſinſible Perſpiration, keeps the 
Warmth more within, whereby there is 2 
greater Quantity of Spirits generated, the Blood 
is leſs rarified, the natural Functions are 
more ſtrong, and performed with more Vi- 
gour, the Digeſtion is better, the ſenſible 
Excretions more natural and leſs violent, and 
the Crudities of the preceeding Summer ate 
ſettled and digeſted, | mean, in healthful and 
found Animals, (for the Caſe is quite other- 
wiſc in Valetudinary ones, as of Neceſſity it 
muſt be,) and in à moderate and not over 
tedious Winter; whereas in Summer the 
Blood is more rarified, the Spirits more cx: 
| hauſted, the Falible Peripirations went vi- 
Olen, 
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olent, and leis natural, the Digeſtion worſe, and 
al the Concoctions leſs thoroughly performed. 
so that it is evident we could bear neither 
of theſe States perpetually, the Change of the 
one being abſolutely neceſſary to qualify the 
Errots and extreams of the other. If we had 
a perpetual Summer, we ſhould be reduced to 
meer Skeletons; If a perpetual Winter, we 
hould turn Dull, unactive Drones. Now, 
perhaps, againſt all theſe it may be objected, 
that there are rational Creatures, who inhabit 
this Globe of ours, who are perpetually in 

both theſe Extreams, and yet are found to be 

not at all diſpoſed, as I pretend they would 

be. To this I anſwer, that though, as to the 
Preſence or Abſence of the Sun, they may be 
much the ſame, as J ſuppoſe, yet, there are 
other concurring Circumſtances, which ariſe 


from the Viciſſitudes of the Seaſons in the o. 


ther Parts of the Globe, which alret the Caſe 


quite; for there are conſtant Seaſons of Rain, 


in the more Southern Countries, which fall 
for ſome conſiderable Time, that both hin- 
ders the perperual Vegetation, ſoftens the 


Mold, and fattens it for the next Crop; there 
ate Clouds of Snow, and Rain, impregnated 


with theſe nitrous Salts, which are driven 
(by the Force of the Winds) from colder 


into theſe hotter Countries; and there falling, 
do enrich the Ground. Beſides that, even the 


Clouds, raiſed from theſe hotter Countries 
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themſelves, when diſtilled into Rain, 20 Ae 
ſufficient for this End; for as I have ſaid he. 


K me 


fore, the Air every where is full of ſuch 
Salts, as is known by Experiment. Let any 


one conſult Varenius, and he will be ſatisfied 


that theſe Southern Countries have Winters, 


though not of Snow, yet what is abundantly 
ſufficient to ſtop the perpetual Vegetation, to 


moiſten, foften, and fatten the Mold; and to 


cool the Blood, and other Fluids of the Ani. 
mals. Now, the principal Thing that makes 
this Poctical State of a perpetual Summer, 
unfit for the preſent Conſtitution of the Ani. 
mals and Vegetables, is, that in ſuch a State, 
| (either ariſing from only a Diurnal Rotation, 


without an Annual, or an Annual without 2 


Diurnal,) there would not be that Variety of 
Rains and cool Breezes, nor conſtant and 
Trade-Winds, nor overflowing Rivers, and 


ſuch like Circumſtances, which are the Effect 


of this combining theſe two Motions toge:- 
ther. 1 need not ſhew the Inconveniencies ; 
of a perpetual Winter, every Body is ſuffici- 
ently ſenſible, that upon ſuch a Suppoſition, 
we ſhould have neither Vegetable nor Ani- 
mal in a very ſhort Time; eſpecially of any 

_ conſiderable Uſe, or Value, ſuch as require 2 
Summer's Heat for their Growth; and as for 

Spring and Autumn, they are not ſo much 
diſtinct Seaſons from the two former, as gen- 
tle Gradations and caly Steps, w whercby the 
1 one 


— ot Religion. 
one ſlides into the other, through the inter- 
mediate Degrees. From all which it is evi- 
gent, how wilely theſe three ſo different Mo- 
difications, have been linked together, for the 
benefit of the Inhabitants of this Globe; for 
by theſe, we have ſufficient Heat in Summer, 
o ripen the Fruits that are the Product of e- 
rety reſpective Climate z and we are fu raiſhed! 


to transfer the Products of one Country to 
another; we have Rain and cooling Breezes: 
in the Winter of thoſe Countries where Heat 
is not wanting, to cool, ſoften, and enrich the 
Mold, and to ſtop gonſtant Vegetation; and: 
we have Froſt and Snow in others, where the 
Heat is not to ſpare, to lock up the Mold from; 


natural, or adventitious Heats, till the Time 
that all Circumſtances concur, to have the 
Product of the Ground brought to, its Vege- 
= EL” ))). I TENOR 
F XXVI, Come we now to conſider the 
Obliquity of the Plane of the Ecliptick' to 
that of the AEquator, or of the Axe of the 
Diurnal Rotation, to the Plane of the an- 
nua! Orbit of the Earth, which makes 
an Angle of 66 Degrees, I have already 
ſewn, that if the Equator and Ecliptick 
had coincided, it would have rendered - the 
annual Revolution of the Earth quite uſe- 
ics; for if the Earth had moved about its 
8 * 9 


with Reaſon, and made capable of Induſtry _ 


being waſhed away, and to keep in either the 
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themſelves, when diſtilled into Rain, 2 Ae 
ſufficient for this End; for as 1 have ſaid be. 
fore, the Air every where is full of ſuch 
_ Salts, as is known by Experiment. Let an 
one conſult Varenius, and he will be ſatisficd 
that theſe Southern Countries have Winter, 
though not of Snow, yet what is abundant ) 


ſufficient to ſtop the perpetual Vegetation, o 


moiſten, foften, and fatten the Mold; and to 


cool the Blood, and other Fluids of the Ani. 
mals. Now, the principal Thing that makes 


this Poctical State of a perpetual Summer, 
unfit for the preſent Conſtitution of the Ani. 


mals and Vegetables, is, that in ſuch a State, 


| (either ariſing from only a Diurnal Rotation, 


without an Anonal, or an Annual without 1 


Diurnal,) there would not be that Variety of 
Rains and cool Breezes, nor conſtant and 
Trade- Winds, nor overflowing Rivers, and 
ſuch like Circumſtances, which are the Effet 


of this combining theſe two Motions toge. 


ther. 1 need not ſhew the Inconveniencics 


of a perpetual Winter, every Body is ſuffici- 
_ ently ſenſible, that upon ſuch a Suppoſition, 
we ſhould have neither Vegetable nor Ani. 
mal in a very ſhort Time; eſpecially of any 
_ conſiderable Uſe, or Value, ſuch as require a 


Summer's Heat for their Growth; and as for 


Spring and Autumn, they are not ſo much 
diſtinct Seaſons from the two former, as gen- 
tle Gradations and caſy Steph, whereby the 


one 
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one ſlides into the other, through the inter- 
mediate Degrees. From all which it is evi- 
gent, how wilely theſe three ſo different Mo- 
tifications, have been linked together, for the 
benefit of the Inhabitants of this Globe; for 
by theſe, we have ſufficient Heat in Summer, 
o ripen the Fruits that are the Product of e- 
rery te ſpective Climate z and we are furniſhed; 


to transfer the Products of one Country to 
another; we have Rain and cooling Breezes 
in the Winter of thoſe Countries where Heat 
is not wanting, to cool, ſoften, and entich the 
Mold, and to ſtop conſtant Vegetation ; and: 
we have Froſt and Snow in others, where the 


being waſhed away, and to keep in either the 
| natural, or adventitious Heats, till the Time 
that all Circumſtances concur, to have the 
Product of the Ground nat to its VYege-i 
tation, 

FXXVI. Gone: we now to ſe; the, 
Obliquity of the Plane of the Ecliptick to 
that of the Æquator, or of the Axe of the 
Diurnal Rotation, to the Plane of the an- 
nual Orbit of the Earth, which makes 
an Angle of 66 Degrees. I have already, 
mewn, that if the Equator and Ecliptick 
had coincided, it would have rendered the 
annual Revolution of the Earth quite uſe- 
iis; for if the Earth had moved about its 
8 own 


with Reaſon, and made capable of Induſtry 


Heat is not to ſpare, to lock up the Mold from; 


258 Philoiophical Pancipies * 
_ own Axe, and this Axe had been at Rig. 


Angles with the Plane of the Ecliptick, the 
ſame Appearances as to the Viciſſitudes of 
Day and Night, had happened, whether 


the Earth had moved round the Sun, or 


not; and the Alterations of Seaſons, and 


all the Conſequences thereon depending 
had not been at all; and what a Hin. 
drance this would have been to Life and 
Vegetation, | have already ſhewn. Beſides 
that in the Torrid Zone the Heat would 
have been intollerable, and not to hay: 
been endured; and in the frigid Zone, 
the Cold would have deſtroyed both Ani. 
mals and Vegetables; and even in the Tem. 
perate Climates, the one Half of them would 
have made but a very comfortleſs Habita- 
tion, for ſuch Creatures as we now are; 
ſo that but only the other Half would 
have been any ways a tolerable Seat for 


rational Creatures, and five Sixths at leaſt 


of the whole Globe, would have been 
rendered uſeleſs. But cop, who is wiſer 
than Man, has contrived the Mattcr much 
better; for by this preſent Obliquity of the 
Ecliptick to the Equator, we reap one very 
conſiderable Advantage, which is taken 
Notice of by my very learned. and ingenious 


Friend Dr. Iohy Kezll, and that is, that we 


beyond- the forty fifth Degrec of Latitude, 
and Who ee have the greateſt | 


nec 
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5 "cd of 4 Sun's Hear, have mote "of it, ) 
ake the whole | Year about, than if che 
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; of sun had moved continually | in the Equatot ; 
ther and they that live in the Torrid Zone, and 
ne adjacent Places, even to the Latitude 
and of forty five Degrees, who are rather too 
ing much expoſed to the Heat of the Sun, 4 
lin. than too little, have by theſe Means leſs 1 
and of his Heat, than „ would have had, 1 
des had the Earth obſerved a right Poſtion.' þ 
ug To theſe add, that ſince this Glebe of 
2ve ours has been deſigned for a Habitation of 
jez rational and irrational Creatures, of vari- 
ni. ous Tempers, Conſtitutions, and Diſpoſiti- 
m. ons; and for Vegetables of different Natures 
ad and Virtues, requiring different Degrees of 
ta. MW Heat and Nouriſhment, to ripen, and bring 
rc; MW them to Perfectiog, (ro ſhew the manifold 
nk | Wiſdom of the , ©: of Nature, in the 
for Variety of every Thing:) And ſince we 
at find the preſent Heat of the Torrid Zones 
en very well fitted for all the Kinds of Ani- 
er mals and Vegetables that inhabit and gro- 
ch tere; the Cold of the Frigid- Zones very 
toletable to the Inhabitants and Productions 


of theſe Places; and the Temper of the 
intermediate ones, ſuited to theirs; thoſe 
s Animals that cannot tranſport themſelves; 
'c MW 1d the Vegetables that require a greater 
e, Degree of Heat, not having too much; 
ad the like Animals and Vegetables that 
4 WO can 


* 
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can ſuffer Cold, not having too little Het, n 
and the rational Creatures being endowed Jupil 
with Reaſon, and Means to tranſport them. 
ſelves where they may live moſt at Eaſe: Ang 
ſince it was impoſſible to have accommodateg 
all theſe ſo various and different Anima! 
and Vegetables in a Place of an cquable and 
uniform (or in one and the ſame) Climate, 
it is evident, that the preſent Situation of 
the Axe of the Earth to the Plane of the 
Ecliptick, is the beſt (of that infinite Va. 


ma) 
riety poſſible) that could be, for our pte. tft 
ſent Circumſtances; for by any other very WM Agai 

_ conſiderable Alteration, all or moſt of the Ml ct; 
mentioned Advantages would be loſt. For Wl the 
all which Reaſons, we can never ſufficient- M cn 

_ Jy admire the Wiſdom of the Author of $ph 
Nature, who has provided ſo liberally and WW qual 


prudently for his Creatures Wm: 
 FXXVIU. The ſame divine Wiſdom is 


not 
_ conſpicuous in the Situation of the Earth in der. 
reſpect of the Sun; for had the Diſtance be. frot 


tween the Earth and the Sun, been the lame 
with the Diſtance between Mercury and the MW wh 
Sun, i. e. were we brought three times neat- 
er the Sun than we, arc, or the Sun brought bit 
three times nearer us than he is, our Ground 


yu 

in Winter would have been hotter thana d an 
hot Iron, and what a Condition we ſhould Re 
have been in then, we may eaſily gucls. On WW b. 
the other Hand, had the Sun been removed te 


from 
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om us, or we from the Sun, to the Diſtance 
Jupiter or Saturn are removed, our hotteſt 
dummer's Day, had not afforded ſo much 
Heat, as thoſe that now live under the very 
Polar Star {if any ſuch there be) of our 
Globe, feel in the Midſt of Winter. Are 
not we then very wiſely provided for, 
who are put in ſuch Mediocrity, between 
theſe two extream Diſtances, that neither 
our Heat nor Cold is ſo violent, but that we 
may either endure them, or with a little In- 
duſtry fence our ſelves againſt their Injuries? 
Again, as to the Figure of our Earth, we are 
certain, from its 4830 in the Eclipſes of 
he Moon, and a great many other experi- 
mental Obſervations, that it is Spherical, 
Spheroidical, or Orbicular, bating the Ine- 
qualities the Moustains make: And this Fi · 
gure is a Wile and beneficial Contrivance, 
not only as it is the moſt Capacious, and ren- 
ders all the Parts of its Surface equidiſtant 
from its Center of Magnitude, and alſo 
from it's Center of Gravity pretty neatly, 
whereby the Equabiliry of its Rotation about 
its Axe, and of its Circumvolution in its Or— 
bit, is preſerved, and all the Motions on its 
Surface in all its Parts, are rendered Uniform 
and Similar: But alſo, as the Ingenious and 
Reverend Mr. Derham has obſerved, iſt, 
Becauſe this Figure is the fitteſt of any, for a 
regular and gradual Reception and Surrendty. 
ot Light and Heat; both thele being admitted, 
PE and 
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— 


and given off, by more ſlow, Creeping, and 
inſenſible Degrees, than they could be, wer: 
the Earth of a Figure made of plain Sides or 
any other Figure whatſoever. 2dly, Becauſe 


this Figure is the fitteſt for a regular ande. 


qual Diſtribution of the Water; which being 


a heaby' Body, would fall more unequally to 


Wards ſome one Side or other, were the 
Earth of a Figure made up of equal or une. 
qual. Plains, 3dly, Becauſe this Figure is the 
moſt proper for an uniform and equal Diftri. 
bution of the Winds, and the other Motions 
of our Atmoſphere; for we find, that large 
Mountains, Bays, Capes, and Headlands, al- 


ter and diſturb, in ſome Meaſure, the uni- 


form Propagation of the Winds, even of the 


general and conſtant Trade-Winds; and if the 
Earth were of a Multiangutar Figure, the Ad. 


vantages ariſing from regular Winds, and 
Fannings of the Air, would be diſturbed and 
deſtroyed to a much higher Degree. Now 


theſe are ſome few of the Advantages of an 
_ Orbicular Figure in general ; but as to 


the prolate Spheroidical Figure in particular, 


though it be the neceſlary Reſult of the 


Earth's Rotation about its own Axe, and the 


Fluidity of its ſuperficial Parts, at the Com- 
mencement of this Rotation; yet it allo is 
very convenient for us. By the Earth's Mo- 
tion about its Axe, the Parts endeavour to 
recede from the ſame Axe, as much as they 


po ſſibi 


ee ea rr ee. i wy "———GT 


— — ¶ — “ — 
* — - 


of Keiigion,” WS; 


-ollibly can, by a ccntrifugal Force, ariſing 
3 the circular Motion; and therefore, if 
the Matter of any of the Heavenly Bodies 
was fluid, at the Commencement of this Cir- 
cular Motion, it would neceſlarily have riſen N 
from the Poles, and accumulated at the Equa- 
tor, and ſo induced a Spheroidical Figure on 
the Planet's Body, generated by the Circumvo- 
lution of an Ellipſe about its leſſer Diameter. 
Now, ſince it is cvident to our Sight, af- 
ſited with a good Teleſcope, particularly 
in Jupiter, that the Diameter at the Equa- 
tor is longer than that at the Poles ; and 
ſince Sir Tſaac Newton has demonſtrated, 
that the Earth is at leaſt ſeventeen Miles 
higher at the Equator than at the Polcs 3 
and fince many repcated Experiments on 
the Lengths of Pendulums in different La- 
titudes have confirmed the ſame; it is plain, 
that at the Commencement of the diurnal 
Rotation, the Surface of the Planets has 
been covered With a Fluid ; which gives 
an Account why, at every forty or fifty 
Fathoms below the Surface of the Earth, 
we never miſs of Water. It is likewiſe 
evident, from this Figure of the Body of 
the Planets, that the Surface of the tem- 
perate Climates is larger than it would have 
been, had the Globe of our Earth, or of 
the Planets, been either ſpherical, or ob- 
ogy ſpheroidical; ſo that the Advantage =D 
S TS of 
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Rays of the Sun upon them, are colder 


bler Sort of Vegetables, are hereby con. 


, by conſiderably enlarged. The fame Fi. 
the reſt of the Planets, and their Satellites, 
bur likewiſe in the Sun, and univerſally in 
: every fluid Body revolving about an Axe, 


Advantages ariſing from the ſeveral Mo. 


of theſe, which are common to the other 
Planets, I come now bricfly to conlider, 


a thin elaſtick Fluid, intermixed with Par. 


Globe to the Heighth of about forty or 


of this Figure is very conſiderable ; ; the 
Surfaces of the Polar Regions, which, by 
Reaſon of the oblique Incidence of the 


and leſs convenient for the Habitation o 
Animals, and the Production of the ng. 


ſiderably leſſened; and the Surfaces ot 
Space about the temperate Zones, which 
are moſt comfortable and uſeful, are there— 


gur obtains not only. in the Earth, and 
F XXVIIL Having ſhewn ſome of the 
tions ' of the Earth, and ghe Combination 


0 
thoſe that poſſibly may be more particular- 5 
ly belonging to our Globe, and are not thc ; 


immediate "Conſequence of its Motions; MM. 
and the firſt in Order is our Atmoſpha, 
of ſuch; Neceſſity towards the Subſiſtence | 
_ of Animals, and the Growth of Vegetables, 
that neither could ſubſiſt any conſiders 


ble Time without it. This Atmoſphere is 
ticles of different Natures, ſurrounding our 


lot y 
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Gy tive Miles. The Nature "Ind Pro- 
pertics of this Fluid, I have in ſome Mea- 
ſure ſhewn already. But ſome of its Uſes 
| ſhall now point out, and firſt as to Ve- 
getation, Dr. Grew and Malpight have ſnewn, 
that it is a Principle concurrent therein; 
and by Experiments on Seeds ſown in 
earth and put in an exhauſted Receiver, 
it has been proved that no Vegetation can 
ſucceed without it; what makes it ſo ne- 
ceſſary ſeems to be, becauſe it being more 
ealily rarified, and heated by the Action of 
the Sun, than other more compact, heavy, 
and leſs ſpringy Fluids, is fitter to promote 
the Aſcent of Juices in the ſlender Chan- 
nels of Vegetables; and there being no 
Fluid withour' a conſiderable Portion there- 
of, lodged up- and down among its Parts, 
the firſt Impulſe of the Juices upwards, 
does thence ariſe. As alſo becauſe of its 
active, ſpringy and ſubtile Nature, it ra- 
rifies, actuates and refines the more ſizy 
Vegetable Juices to promote their Circula- 
tion, and performs Functions on them, Ana- 
logous to that it does on the Animal Fluids. 
Next as to Animals, it is well known, that 
they could live but a few Minutes with- 
out this elaſtick Fluid; and probably that 
which ſo ſuddenly kills thunder - ſtruck 
Animals, -is the quick and violent Rarefa- 
ow of the Air about them z for the 


Lungs 
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Lungs of all ſuch, upon opening, are 75585 
quite deſtitute of Air, and the Sides of their 


Veſicles quite clapped together. It is certain, 
that the Blood is ſent from the right Ventricle 
of the Heart to the Lungs; and if the Veſicles 
thereof be not diſtended or blown up, by the 
Air, the Circulation muſt ſtop there, and the 


Animal periſn; and both for the Comminy. 


tion of the Particles of the Blood, that they 
may more eaſily paſs through the Capillary 
and ferminating Veſſels, and for the Propaga- 


tion thereof in the wider ones, there is neceſſa.- 


rily required a Fluid of a determinate Gravity, 
and Elaſticity, We have as great Difficulty of 
Breathing, in a thin, (as is evident from the Dif— 
ficulty of Breathing on the Tops of high Moun- 
rains, and from. Experiments on Animals in 
nearly exhauſted Receivers,) as in a thick Air; 


and even in Fiſhes, where the Water in tome 


| Meaſure ſupplies the Want of Air, yer if you 


draw out all the Bubbles of Air, which are 


always found in Water, they will languiſh and 
die; and in great Froſts, if the Ice be not bro- 
ken ro admit freſh Air, the Fiſh in Loughs and 
Ponds will languiſh and die; not to mention 

here their Swimming-Bladders, which are ſo 
neceſſary to them, and communicate with the 


Air in their Gills. So that even to them, a 


certain Portion of this elaſtick Fluid, is ne- 
ceſſary. Now how well is this Fluid fitted 
for the Generality. of the Inhabitants of this 


Globe! 


W 
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Globe! It being neither too heavy, nor too 
light, neither too much, nor too little Ela- 
ſtick, for the Uſes of Reſpiration. Another 


Advantage we reap by our Atmoſphere, is, 
that by it our Clouds and Vapours are ſup- 


ported, without which we ſhould neither have 
freſh Water, nor Snow, nor Rain, nor any 


of thoſe Things, which moiſten and enrich 


our Soil, and make it fit tor Vegetation. For 


though it be the Sun that rarifies the Water, 
and makes it take its firſt Flight in Vapours 
and Steams; yet it is by the Atmoſphere, its 


Progrels is continued to the upper Regions, | 
and ſupported when it is there, to be after- 


wards formed into Snow, or Hail, or Rain, 
or carried into other Regions, whoſe Soil does 
want it more. Every Body knows, that if 
there were no Atmoſphere, but a perfect Void 


around the Earth, the Action of the Sun 


would not be able to raiſe the Vapours above 
à few Feet from its Surface; and that it is on- 
ly the Atmoſphere's being ſpecifically heavier, 
than theſe Vapours, that buoys them up in the 
Air, by its greater Tendency toward the Cen- 

ter. Now then, if there were no Atmoſphere, 
the Vapours could riſe to no ſufficient Heighth, 


and ſo could never be cooled ſufficiently, ſo 


as to be formed into Snow, or Rain; for at 


a ſmall Diſtance from the Earth's Surface, the 


reflected Rays of the Sun, make the Places ſo 
warm, that no Vapour could be turned into 
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Snow, or Rain, there; for it is the Coidnels 
of the upper Regions, (being deſtitute of theſe 
reflected Rays,) and the Length of their De. 


ſcent, that forms theſe Clouds and Vapouts 
into Snow, and Rain; whenever the ſupport. 
ing Atmoſphere becomes lighter than theſe 
accumulated Vapours, they fall down With the 


Temper of Hcat or Cold they had in the 


upper Regions, and ſo become Snow, or Rain 
accordingly. So that it isplain, it is our At- 
moſphere that is one of the principal Means 
of our Dews, and Rains, and all the Bleſlings 
that follow upon theſe. A third Advantage 
of our Atmoſphere is, our Breezes and out 
Winds, which carry our Ships upon the Sea, 
and purify our Air, from noxious Stcams, 
which (with the Concurrence of the Sun) melt 
our Snows, and dry our Ground when over- 
moiſtened; and ſerve for ſo many other Pur: 1 
poles, for the Accommodation of Human Life. 
Wind is nothing but a violent Motion of the 
_” produced principally by its Rarefaction, 
more in one Place than another, by the Sun's 
Beams, the Attractions of the Moon, and the 
Combinations of the Earth's Motions. With- 
out our Atmoſphere, we ſhould have no more 
Wind above, than under Ground, and ſo be 
deprived of all the Benefits ariſing thence. Laſt- 
ly, Our Atmoſphere is the Vehicle and Medium 
of Sound, that Senſe which moſtly diſtinguiſhes | 
us from Fines, and the inferjor Sort of latcs. 
Sound 


1 


— 2 
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Sound is "nothing but a Modulation or PereuC. 


fon of the Air, communicated by an Impulſe, 
from the vibrating ſonorous Body, and propa- 
gated in Undulations, through the Fluid of 
the Armoſphere, every Way round. Without 
our Air we ſhould not be able to hear the Re- 


port of a thouſand Pieces of Ordnance, dif- 
charged at the. ſmalleſt Diſtance, as is evident 


from the Experiments on Sounds in exhauſted 


Receivers. We ſhould have no ſuch Thing as 


Languages or Muſick, and what a comfortleſs 
State this would be, I leave the Reader to judge. 


Add to all theſe, that it is to our Atmoſphere 


the Beauty, Varicty of Colours, and Figures, 
which are painted on the Skies, the Light- 


ſomeneſs of our Air, and the Twilight are 


owing. By it the Day is protracted, and the 
Night ſhortened, and in theſe Places moſt, 


which want tlioſe moſt. By the Refractions 


of our Atmoſphere, the Sun riſes ſooner, and 
ſets later in Appearance, and with its benefi- 


cial Conſequences, even a Month ſooner in 


ſome Places than it would otherwiſe: And 
the Land and Mountains, appear ſooner to 


the weary wandering Sailor. Theſe are great 
and noble Advantages to the Inhabitants of 
this Globe, as they beſt can tell, who by Ac- 


cidents are ſometimes deprived of them. From 
all Which it is very plain that there was Counſel 
and Deſign in the Contrivance and Production 


of our Armoſphere. 


| 9 XXIX. 
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EXXIX. The next Thing in order to be 


conſidered is, our Mountains, without which 
it were almoſt impoſſible for Animals to ſub. 
ſiſt, or Vegetables to grow, they being one 
of the principal concurrent Cauſes toward the 
Production of our freſh Water Rivers. It has 
been ſhewn from Calculation, by ſeveral Per. 
fons, and particularly the ingenious and learn. 
ed Profeſſor of Geometry at Oxford, Dr. Ed. 


Halley, that the Sun raiſes Vapours from the 
Surface of the Seca, in a Year, ſufficient to ſup- 
ply all the Rivers with freſh Water for that 

Time. Now theſe Vapours being raiſed by the 


Sun acting upon the Surface of the Sea, as a 


Fire under an Alembick, by rarifying the ſame, 
it makes the lighteſt, z. e. the freſheſt Portions 7 
thereof, to riſe firſt ; and it rarifies the Water 
by the Inſinuation of its active Particles a- 
mong the porous Parts thereof, whereby they 
are put in a violent Motion innumerable dif- 


ferent Ways, and ſo are expanded by the com- 
pound Fluid of Heat and Air, or hot Air, which 


carries up with its every little Volum, a Cover 
of the more glutinous Fluid of Water which 
becoms a little Bubble of hot Air incloſed with. 
in a Shell of Water, whereof a great Number 


conſtitutes a Vapour, which being thus formed 


into little Bubbles of larger e than 


they formerly had, by the inteſtine Motion 
raiſed by the Heat on the Air and Water, which 


makes their Parts turn round their Centers of 


TT Gravity, 
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Gravity, ind ſo to poſſeſs more Space, and like- 


| wiſe to fly from one another, and by theſe. 


Means being become ſpecifically lighter, they 


ate buoyed up by the weightier Atmoſphere z 


and that this is pretty nearly the Fact, in the 
production of Vapours, may be evident to any 


one who will view theſe Vapours, raiſed from 


common Water by a culinary Fire, with a Mi- 
croſcope, through a Beam of the Sun, which 
will preſently be ſeen to be innumerable little 
Bubbles of Water, of different Magnitudes ac- 


cording to the different Force of the Heat in 
blowing them up. A ſmall Heat throws off 


but few Vapours, and ſmall Bubbles; a greater 
Heat, grofler, larger, and more numerous Glo- 


bules ; and a vety great Heat, ſo weighty, 


large, and many Veſicles, that the Air is not 
able to receive and buoy them up, and ſo pro- 
duces a boyling in the Water. And every one 
knows that cold ſolid Bodies, intercepting Va- 
pours, will condenſe them into Moiſture, wa- 


tery Drops, and Water. From all which it 


is evident, that Vapours may be railed by the 
Sun in ſuch Quantities, as is ſufficient to make 
Clouds, which reſting in thoſe Places, where 
the Air is of equal Gravity with them, arc 


carried up and down the Atmoſphere, by the 
Courſe of that Air, till they at laſt hit 


againſt the Sides of the more eminent and 
mountainous Places of the Globe, and by this 
Coacuſſion ate condenſed, and thus become 

heavier 
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heavier than the Air they ſwom in, and 


gleet down the rocky Caverns of theſe Moun. 
rains, whoſe inner Parts being hollow, and 
ſtony, afford them a Baſon, till they are accy. 
mulated in ſufficient Quantities to break out 
at the firſt Crany; whence they deſcend into 
the Plains, and ſeveral of them uniting, form 
Rivulets, and many of theſe Rivers; ſo that it 
js evident the great Benefit of theſe Eminences 


is not, that by the Shock theſe Vapours get in 


their Courſe from them, they are condenſed, 
ſo as to be precipitated thereby through the 
Chinks of the Rocks, but that afterwards in 
their Bowels they are preſerved, till they be 
of ſufficient Quantity to form Rivulets, and 
then Rivers: For doubtleſs our Vapours would 
fall in Rain, and Dew, though there were no 
Mountains; but then they would fall equally, 
over conſiderable Places of the Globe at once, 
and ſo would be ſucked up in the Ground, or 
| make an univerſal Puddle ; whereas by theſe 
Mountains, they are perpetually almoſt, (at 
leaſt a Nights) pouring down in ſome particular 
Places, and there tteaſuring up, for a conſtant 
Supply to the Rivers. Not that other Cauſes 
may not concur toward the Production of 
Fountains, Rivers, and freſh Water, beſides 
the railing of Vapours by the Heat of the Sun, 
tn deſcend in Rains, Miſts, and Dews. They 
might be raiſed from the Sea by Subterrancous 
Heats, and percolared from their Salcnels, by 


be 13 
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wing arained through Earths and Layers of 


Minerals of different Natures 3 but it is not caly 


to conceive, how any Straining can bring falt 
Water to that Degree of Freſhneſs, our Kain, 

and Snow Water is brought. All the artificial 
Strainings, though never ſo often repeated, 


and throngh whatſoever Kind of Sands or 


Earths, hitherto diſcovered and made ule of, 
till leave a Brackiſhneſs in falt Water, that 
makes it unfit for Animal Uſes; neither docs 
there appear any Kind of natural Operation, 
lufficient for this Purpoſe, but this natutal Sub- 
limation and Diſtillation of Vapours into Dews, 
Miſts, and Rains, which makes it very probable 
that this is the principal Eflicient in the Produ— 
ion of Rivers and Fountains. As to the Per- 
petuity, and Equability of ſome Fountains - 
where there ate no conſiderable Mountains, over 
and above what is to be expected from the un- 
certain and uncqual fal ling of Rains, Miſts, or 
Dews, nothing can be concluded from thence, 
unleſs the Extent and Capacity of the Reſervoirs 
of falling Rains in the Bowels of the Earth 
were certainly known. For the freſh Water 
may be conveycd to lo great a Diſtance, and in 
ſuch a Quantity, and to ſo great a Depth, by ths 
Situation of the internal Chanels, as may be 
ſufficient to raiſe it in larger Streams, than any 
fountain Head as yet known, can ſend out; 
and the Depth and Diſtance of the Baſon may 
binder it from (ending out Senſibly, more Wa- 
1 ter 
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ter at one Time than another. Though if th the 
Quantity were preciſely the ſame at all Times, 

in theſe perennial Fountains, the Difficulty 

would be greater. However, whatſoever the 

Origin of Fountains may be, till Hills are the 

Reſervoirs in this great Work. Another very 

conſiderable Uſe of theſe Hills, and Eminen- 
ces, is the Determination of theſe Rivers; for 

though there had been Rivers without Mos 
tains, (which is hardly poſſible) yet in that 

Calc the Rivers could only have run in a ſtraight 

Line, if they had run at all; whereas, by theſe 

Eminences, placed up and down the Globe, the 

| Rivers make innumerable beautifying Turn. 

ings and Windings, whereby they enrich, 
fatten, and water the Soil of ſeveral different 

Countries in one Courſe, make the Tranſpor- 

' rations and Carriage over Lands more caly and 

managcable, and art laſt diſembogue in ſeveral 

Niete into the Sea; where, by the Aſſiſtance 
of the Tides, they form Harbours and Ports, 
for the Convenience of Shipping and Naviga. 
tion. All theſe Advantages we have by out 

Mountains; for though from other Cauſes we 
might poſlibly be ſupplied with freſh Water 

Springs, (though Nature ſeldom is Luxuriant 

in Diverſity of Cauſes) yet without our Moun- 

tains we could never have Rivers, nor could 
theſe Rivers have ſuch delightful Turnings, not 
thoſe uſcful Falls, which gives them an Impe- 
tuoſity that may be improved to ſo many de- 
lightful as well as 3 Uſes. Laſtiy, 


| Ve 


of Religion. 275 
we conſider What theſe Hills in their own Na- 
ture and Cauſe are, we ſhall plainly perceive 
theit neceſſity and Uſe: A Hill, is nothing but 
the Neſt of ſome Mettal or Mineral, either of 
Stone, Iron, Tin, Copper, or ſuch like lower 
vegetables: Theſe Mettals and Minerals, by 
a plaſtick Virtue proper to themſelves, and the 
Efficacy of ſubterranean Heat and Fires, con- 
yerting the adjacent Earths into their Subſtance, 
do encreaſe and grow, as truly as Animals or 
Vegetables, and requiring free Paſſage both for 
Air and Water to aſſiſt in their Formation; by 
their Growth, and the Heat of the ſubterranean 
Fires, raiſe and puſh upward the Surface of the 
Earth according to the Neceſſity of their Nature, 
and the Quantity of the Metallick or Mincral 


Bed. I do not ſay that all Mountains owe 


their Origin to ſuch Cauſes, fubterrancous Fires 
have thrown up Mountains of Mineral and 
Metallick Beds, already formed; the Sea and 
Tides have thrown up Banks and Bays of Stone 
and Sand; Currents and Streams in proper Si- 
tuations, meeting and juſtling have formed 
Emincnces of different Sizes and Matter: And 
Art and humane Induſtry have raiſed ſome. 
But generally and for the moſt Part, all the 
eminent Mountains are found to be Nets, 
and Beds of Mincrals and Mettals, which have 
large hollow Cavitics, for Water and Air, 
and whenever they have been digged into, 
theſe have becn found in them, with all the 

> © -S e nce; 


analogous to the Vegetation of Plants. The 
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Appearances of ſome Parts of them a formino 
and growing in a Manner proper to them, and 


Manner how they are produced is not here 
| neceſſary to be enquired into, but that Met. 
| tals and Minerals are encreaſed and do groy is 

paſt all Doubt, and is confirmed by all Miners 
and Diggers: And that there may be ſubter. 
rancous Heats ſufficient to raiſe them into Hills 

and Mountains, is evident from ſome ſo 
formed near Vulcano's and burning Moun- 
| tains: And the Force and Violence with which 
theſe burn, and throw out ſuch Maſles of ſtony, 
ſulphureous, and earthly Matter. From all 
which it is evident our Mountains are as nc- 
ccllary as our Mettals and Minerals are. I do 
not mention here their Uſe and Advantage 
for the Production, Shelter, and Nouriſhmem 
of ſome Sorts of Vegctables and Animals, 
which could not grow or live ſo well any 
where elſe. But from the whole, we may 
| lee of what Advantage theſe unſightly Moles 
(as ſome thought them) are to the Accommo- 
dations and even Neceſſities of Living. 

'F XXX. Next come our Fluids to be con. 
ſideted, without which we could never have 
been, leeing they are a very eſſential Part of us. 

That Which I ſhall principally take Notice of, 
is, 1ſt, The Fewnels of the original and pri- 
mary Fluids, in reſpect of that vaſt Number of 
compounded ones, which are, indeed, number. 


52 V7 lels, 


| have done. 
| ery of Mankind, has brought a great many 


ſtruction of the Blood:Veſlels, 
| Blood and its Veſſels are chuctly concerned. 
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; "A "The primary ones hitherto certainly 
E known, are only four, vz. 
| Mercury, and Light; three of which are but 
fſeldom much compounded with others; ſo 
| that it is Water alone, or Lymph, that is the 
| Baſis of all our Mixtures; and it is the Parts 
of ſolid Bodies floating in this Fluid, that pro- 


Air, Water, 


duces all our delightful and uſeful Varietics of 
Liquors ; fo frugal is Nature in Principles, and 


| ſo fruitful and various in Effect and Compo.. 
| ſitions. 


2dly, The great Difference between 
the ſpecificx Gravities of our Fluids, Mer- 


| cury being about eight Thouſand Times hea- 


vier than Air. Now, not to mention the 


| many Uſes of this - laſt Fluid in Artificers 
Works, had Air been as heavy as Mercury, it 
| had been altogether uſeleſs in Reſpiration; on 
| the contrary, it had choaked us immediately; 
and had there not been a Fluid of the ſame 
| Weight with Mercury, i. e. a Collection of 
| exceeding ſmall, vaſtly heavy Spherules, in the 
| preſent Cireumſtances of Mankind, I do not 


know what a great Part of the World would 
For the Lewdneſs and Debauch- 


Diſcaſes to that Degree of Malignity, that I 
ſcarce ſee how a thorough Cure could be made 
of them, without this Fluid; for it is certain, 
whenever any Diſtemper ariſes from an Ob- 
wherein the 
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(for in Nervous Caſes, l am fatisfy'd it is 
pernicious, in great Quantities eſpecially ;) that 
this Fluid, if not ablolutely neceſſary, is ex. 
tremely beneficial ; for nothing has ſufficient 
Force to take away this Obſtruction, and to 
ſeparate the Globules from one another, in the 
extreme capillary Veſſels, but a little weighty 
Sphere, ſuch as the Particles of Mercury cer. 
tainly are. Now, by this Difference of the 
Specifick Gravity of the Fluids, a Remedy is 
provided for all theſe Maladies, which I am 
ſatisfied are more than two or three. But 
that which is moſt wonderful in theſe Fluids 
is, 3dly, The univerſal Condition of the Di. 
rection of their Preſſure upon the Sides of the 
containing Veſſel ; for in all Fluids of what- 
 ſoever Kind or Nature, this Preflure is com- 
municated in Lines perpendicular to the Sides 
of the containing Veſſel. Now, this Property 
of Fluids, which is ſo beautiful and uniform, 
is the neceſſary Conſequence of the Spheri 
city of their conſtituent Particles; for ſince, 
by the third Law of Nature, Reaction or Re- 
pulſe is always equal and contrary to Impulſe 
or Action, in the ſame Direction, conſequent- 
ly the Sides of the containing Veſlel preſſes 
the contained Fluid, as much as the contained 
Fluid preſſes the Sides of the containing Vel- 
| ſel; and this Preſſure of the Sides of the con- 
taining Veſſel, is directed in the ſame Right 
Line with that of the contained Fluid, but iſ 
contra 


contrary to it. 
| can only touch a Sphere in a Point, and can 
| preſs it in a Direction through that Point of 


Contact; if this Direction through the Point 


Tenters. 
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Now, ſeeing a Right Plane 


—— 


of Contact, do not likewiſe paſs through the 


| Center of the Sphere, the Sphere will necel- | 


farily revolve upon a Plane, 'till the Directi- 
on of its preſſure from the Point of Contact, 
pals through the Centcr of the Sphere ; juſt 
lo likewiſe, if a Plane preſs two Spheres in 


the ſame Direction, the Line of this Directi- 


on will neceſſarily paſs through both their 
And ſo if there be any Number of 
Spheres whatever, preſſed by a Plane in the 
lame Direction, the Line of this Direction will 
neceſſarily paſs through all their Centers. 

But a Line through the Center of a Sphere 
from the Point of Contact, is perpendicular 
to the Tangent Plane; and ſince this is the 
Direction of the preſſure of the Plane upon 


the Spheres, it is alſo the Direction of the 


preſſure of the Spheres upon the Plane. Since 
alſo the Particles of Fluids are Spherical, or 
nearly approaching thercto, and ſince they 
are ſuppoſed exceeding ſmall, as allo ſince cur- 
ve Surfaces are compounded of an infinite 
Number of little plain Surfaces ; it is univer- 
lally true, that all Fluids, of what Nature ſo— 
ever, preſs the Sides of the containing Veſlels, 
in a Direction perpendicular thereto. And on 
the other Hand, ſince by Experience it is ſound 
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true, chat Fluids do preſs the Sides of the 
containing Veſſels, in a Direction perpendicular 
thereto ; tis certain that the Particles of all 
Fluids are Spherical, or nearly approaching 
' thereto; ſo that this is now no more Hypo. 


the ſis, but Demonſtration. Now, could an 


Thing but the Fingers and Almighty Power 

of God, have rounded thoſe infinite Numbers 
of (mall Particles, whercof Fluids conſiſt 2 Or 
could any Thing but his Wiſdom have aſſign. 
ed thera their true Dimenſions, their eil 
Weights, and required Solidities? We {hall 
allow him to continue in his Infidelity, who 
can demonſtrate by what Laws of Mechanilm 
all che Particles of Water were turned of the 
fame Diameter, Solidity, and Weight; and 
thoſe of Air, Mercury, and Light, turned all 
of different Diameters, Soliditics, and Weights 
from one another; but all of the ſame Dia- 
meters, Soliditics, and Weights among them. 


ſelves. 


XXXI. What a noble Repreſentation of 
the Divine Wiſdom does our Fluid of Light 
afford us! How wonderfully arc its Parts fram- 
cd! And with what a prodigious Velocity ate 
they ſent from the Body of the Sun! Its 
Subtilty is almoſt beyond Imagination, no 
Pore ſo ſmall as to exclude it; no Stream of 
it ſo great, but may be congregated almoſt in- 
y poliſh- 
ed, as not to lcatrer almoſt one half of it; 

| | It's 


to 2 ſingle Point; no Surface ſo finel 


—_— 
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je MW ics Rays traverſe through one another, Milli- 
x ons of different Ways, without interfering 
eren in the ſtraiteſt Paſſages : In a Word, we 
9 ate not able to comprehend nor imagine a 
0- Number ſufficiently ſmall, to expreſs its Sub- 
1 tility; in every Pulſe of an Artery, it runs 
er ſome hundred and thirty Thouſand Miles; 
rs what an amazing and unconceivable Velocity 
Jr muſt this be! nothing but the Action of the 
n. Mind, can any ways repreſent it: And then, 
10 what a beautiful Idea of this Fluid, do Sir 
all Iſaac Newton's later Diſcoveries preſent us 
ho with; every Ray is endowed with its own 
[m Colour, and its different Degree of Refran- 
he gibility and Reflexibility. One Ray is Violet, 
nd another Indigo, a third Blue, a fourth Green, 


a fifth Yellow, a ſixth Orange, and the laſt 
Red. And theſe are the primary and original 
Colours, and from the Mixture of theſe, all the 


m. intermediate ones proceed, and White from 
nan ecquable Mixture of the whole; Black, on 
of MW the contrary, from the ſmall Quantity of any 
ht of them being reflected; or, all of them in a_ 
m- great Meaſure being ſuffocated. So that now 
are it is not Bodies that are coloured, but the 
Its Light that falls upon them ; and their Co- 
no lours ariſe from their Aptitude to reflect Rays 
of of one Colour, and tranſmit all thoſe of ano- 
in- ther. Their prominent little Parts, upon 
h- their Surfaces, according to their different 
it; Degrees of Denſity and Thinneſs, are apt to 


an | reflect 
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reflect back upon our Organs, Rays of one Ine Co. 
lour, and of one Degree of Refrangibility ang 
Reflexibility,and to let others paſs through their 


Pores; and this one Colour too, is leſs or more 
| Intenſe, according as their prominent Parts are 


of different Denſities, or are thicker or thin. 


ner. For the firſt Degrees of Intenſeneſs, in 
all the primary Colours, ſeem to ariſe from 
ſome determined Degrees of Denfity and 
Thinneſs; and the ſubſequent Degrees, from 
the other different Degrees of Denſity, or 
Thickneſs, or Thinneſs, of the prominent 
little Parts of the Surfaces of Bodies, 
Light acts upon Bodies, by heating, diſſolving, 
and putting their Parts in a vibrating Motion; 
as alſo, Bodies act upon Light, in drawing its 
Parts to them, and that in Lines perpendicu- 


lar to their Surfaces. All the differently re- 


flexible Light, obſerves this one Law, That 
all the different Angles of Incidences are re- 
ſpectively equal to the Angles of Reflexion; 

and all the differently Refrangible Rays of 
Light, obſerve one Law likewiſe, vig. That 

in all the Obliquities of the ſame Ray to the 
Plane of Incidence, the Sines of the Angles 
of Incidence, are to the Sines of the Angles 
of Refraction in a conſtant Ratio; and both 
theſe Properties proceed from one and the 


ſame Principle, acting in different Circum- 


ſtances, vis. that Bodies attract Light in Lines 


perpendicular to their Surfaces ; and that this 
5 5 Attraction 


pan, bay 


UE 6 „ Heath 2 — — 


leit 
Ore 
are 
lin. 


. K FA A Pt he 


of Religion. 5 283 


Atiradtion | is equal in all the Incidenccs and 
Refractions at equal Diſtances from the ſame 
plane, and the reflected Rays are turned back 
before they arrive at the reflecting Plane: 
For if the reflecting Plane have ſuch a Force 
of Attraction, that before the Ray arrives at 
it, it has already made the Sine of the Angle 
of Incidence equal to the Radius, the Ray 
muſt reflect, and not enter into the reflecting 
Plane at all; if a leſſer Degree of Attraction, 


then muſt it enter the Body of the Plane, 


and proceed in the Line, that its direct Impuſe, 
together with the Degree of Attraction in the 
retracting Body, neceſſarily generates. And 
as there may be different Degrees of Attracti- 
on in Bodies, which produce their different 
Degrees of Elaſticity and Coheſion, ſo there 


muſt be different Degrees of Attraction in 
Mediums ſuppoſed, to account for their diffe- 


rent Powers, in bringing the refracted Rays 
nearer to, or farther from, the Perpendicular; 
for it is well known, all Mediums have 


not the ſame refrative Virtue. Now, what a 


beautiful, uniform, and ſimple Theory of Light 


is here! This is fo very like the frugal Sim- 


plicity, and yet the manifold Variety of Na- 
ture, that one would be almoſt tempted to be- 
lieve it true, were there no Demonſtration 
and Experiment to confirm the Truth of it. 
I might likewiſe ſhew here the Art and Con- 


trivance of Nature in the Production of the 


Coheſion . 


2 Ray of Light, in paſſing from a luminow 


8 Deſign? Is not this like the Methods of Pru- 
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Coheſion of Bodies. But having been pretty 
_ copious on this Subject already, I ſhall ouly 
ſuggeſt one very remarkable Inſtance of the 


wonderful Contrivance and Wiſdom of Na. 
ture, in the Propagation of Light, ViS; That 


Point, through two differently refracting Me. 
diums, to illuminate a given Point, ſpends 
the leaſt Time (the refracting Powers of the 
| ſeveral Mediums conſidered) poſſible ; and 
conſequently, when a Ray paſſes but through 
one and the ſame Medium, z. e. when a Ray 
35 paſſes from a luminous Point, to reflect upon 
a given Point, it takes the ſhorteſt Way poſſible. 
This the Geometers have demonſtrated, and 
particularly, Mr. Hugens in his Treatiſe of 
Light, very elegantly Page 40 and 41. Noy 
I appeal to the Reader, how incredulous ſo- 
ever, if this be not an Inſtance of Counſel and 


dence and Wiſdom, which will not ſpend 
more Time on a Thing, than juſt what is ne. 
ceſſary to do the Buſineſs; which will not go 
about, but take the ſhorteſt Courſe poſſible, 
that will bring it to the Place deſigned? He 
that can reſiſt Tuch pregnant and powerful In- 
ſtances of Divine . will never be con- 
vinced. 


XXXII. I mould next cnet to Kew tha 
Wonders in the Bowels of our Earth; but 
: there our Diſcoyeties are ſo few, and our Ac- 

Counts 


nts 
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counts of thin Matter ſo lame, that little to be 


| reckoned certain, can be dermined about theſe 


Inner Regions. Some have concluded that 


| there muſt of Neceſſity be a Central Heat, 


becauſe they ſaw that Springs run faſter in 
Froſt and Snow, than in hot Weather; but 


| that might proceed from ſome of the other 


more narrow Outlets of this Baſon's being 
ſtopped by the Froſt; and the Vapours that 
the Sun raiſes thence, being kept in. Others 


| have thought that within this outer Cruſt of 


Earth, there muſt be a Diſcontinuity, for 
ſome conſiderable Diſtance, quite round; and 
that there was ſucceeding this, a large Sphere, 


moving after a certain Manner, to account for 


the Variation of the Magnet; what Truth 
may be in that, we muſt leave to Time and 
future Obſervations to determine. But the 
Magnet in itſelf is a beautiful Inſtance of the 
Power and Contrivance of the Author of Na- 
ture, of the Reality of Attraction in general 
in Bodies, and that diſſerent from their Gra- 
vities, and of their imperceptible Influences 
upon one another. For this wonderful Foſlil 
not only attracts and repels Iron, and all Cha- 
beat Compounds, and all other Minerals of 

the ame Nature with it ſelf, according to their 
different Situations in reſpect of its Poles: 
But when Iron is duly impregnated with the 

Virtues it communicates, and properly ma- 
25 its Extremitics at ſometimes points di- 


rectly 
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realy North and South, and thence vatic 


both in the ſame and in different Places of 


the Globe, in regular and uniform Figures 
towards Eaſt and Weſt, according to the $;. 
ſtem of theſe Variations diſcovered by the 
| Learned and Ingenious Dr Halley. And yer 
probably, as the common Horizontal Needle 
is continually varying towards Eaſt and W 
ſo the dipping or inclining Needle is varying 
up and down, towards or fromwards the Ze. 
nith, according to the Suſpicions of the Leary. 
ed and Reverend Mr. Derham, and poſlibly 
in a regular and uniform Syſtem; and ther 
may be other beautiful and regular Qualities 
not yet diſcoyered in it, all theſe mentioned 
being found out within leſs than 500 - Year, 


There is a Ring about Saturn, which moves 


differently from his Body, that ſomewhat fi 
vours this Suppoſition of Interior Orbs; but 
I cannot come into the Opinion, that this An. 
nulus may be ſome Remains of the Ruins 
of a Cruſt that's fallen in upon the Body of 
the Planet; becauſe this Ring appears to be 
regular and uniform, of an equal Breadti 
quite round, and at an equal Diſtance from 
the Body of the Planet: Beſides, it is ſcarcely 
probable, that theſe Planets, which, like outs, 
may be deſigned for the Habitation of ſome 
Sort of Animals, ſhould be ſo ruinous as this 


 Suppoſition would make that Planet to be. 


If it be true, that all the Bodies of the Us 
Pc e „C eto ro oper ing Do vetle 
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iſ attract one another; and if it be very pro- 


bable, from the Benefits of our Moon to the 


Earth, that ſuch like and analogical Adyan- 
tages, of raiſing Tides in the Fluids, refleQing | 
Light in the Night Seaſons, and emitting 
other Influences for Life and Vegetation, ac- 
crue to the Planets from their Satellites and 
other Appendages; then it is very plain, that 
whenever a leſſer Body (however figured) at- 


tends the Motions of, and revolves with, a 


greater, that leſſer Body is deſigned by its At- 
traction and Influences to produce ſome Effect, 
that is the Conſequence of this Attraction, and 
theſe Influences. Thus it is plain, our Moon was 
deſigned to raiſe our Tides, and regular Winds, 
to enlighten. our Nights, and to diſturb the 
Motions of our Earth, for Purpoſes that poſ- 
ſibly we may, or may never, come to diſco- 
ver; and ſo the Satellites of Jupiter and Sa. 
turn, were deſigned to attract their Fluids, 
and to enlighten their Nights, or diſorder the 
Motions of their reſpective Planets, or to pro- 
duce ſome Effect conſequent upon Attraction; 
and J have ſuggeſted before, that the Multitude 
of the Satellites of theſe Planets, may ſerve 
in their vaſt Diſtance from the Sun, to hinder 
their Fluids (by frequent and various Diſturban- 
ces) from freezing; and to enlighten their long 
and tedious Nights? and the greater Number 
of the Satellites of Saturn than Jupiter, ſeems 
to favour this Conjecture. Now this Annulus 
. may 
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may poſſibly ſerve ſome ſuch Purpoſe as this 
ſince it moves differently from the Body itſelf 
But all theſe are but Conjectures; and as ſuch | 
I leave them. It is probable, that Earthquakes 
and Vulcanoes proceed from ſame Motion and 
Mixture of different Particles within the Body 
of the Earth; for as to a Central Globe of Fire, 
it is not eaſily to be conceived how it can ſub. 
fiſt without Air or Fuel, or without conſuming 
the contiguous Parts of the Globe; and if it 
had either Air or Fuel, it muſt make a grcater 
Havock than any Hiſtory mentions. Beſides 
that, it cannot well conſiſt with theſe men— 


_ tioned interior Orbs, without confounding 


their regular Motions: All the Appcarances 
of Nature, which ſeem to require it, may be 
more naturally ſolved by the Fermentation of 
different Steams and Vapours, within the Ca. 
vity of the Earth. Theſe Vulcanoes, and fiery 
Eruptions, never happen but where Sulphur 
and Iron are copiouſly found, which we are 
certain may produce Heat and Flames, when 
duly mixed and fermented, any where: And 
it is obſervable, that there are ſcarcely any 
Countries much annoicd with Earthquakes, 
that have not one of theſe fiery Vents ; which 
ſhows, that theſe Vulcanoes are the neceſſaty 
Conſequences and the Tunnels of the fermen- 
ing Vapours in the Bowels of the Earth, and 
not Chimneys to the Central Heat : And this, 
by the Way, is a bountiful Contrivance in 
. Nature, 
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Nature, to leſſen and evaporate hag” tumul- 0 
tuous Steams, Which otherwiſe might make 
much greater Havock than now they do. Earth- 
quakcs and Vulcanocs in the Earth, being the 
and ame that Thunder and Lightning are in the Air, 
dy WM ind from the ſame Cauſes: It was likewiſe pro- 
ice, bable, that its Strata are not of ſuch Gravities, 
ub. zs a regular Reſidence according tothe Laws of 
ing WM Gravitation of Bodies would require; which 
fit WF ſicws, it has not been compounded by theſe 
ter Laws. It is certain, that we have freſh Water 
des at any conſiderable Depth, in moſt Places di- 
en- ſtant from the Sea ; which ſhows how uniform- 
ing y and equally this ſo abſolutely neceſſary Fluid 
ces has been diſtributed, for the Benefit of the In- 
be habitants of this Globe; we have from its Bow- 
of Neils, all thoſe Metals and Minerals, with all 
2a WM their Varicties, which are of ſo much Uſe for 
cry the Accommodations of Life, and the Sub- 
Uur ſerrience of Medicine; from the Depth of the 
are Sea, and the Bowels of the Earth, we have all 
cn our natural Salts, which do us ſo great and ma- 
nd I cifold Services. If any one had but Occaſion 
ny Wo look over the Varicty of beautiful Figures, | 
cs, and Colours of Shells, Petrifactions, Ores, Mi- 
ch nerals, and Stones, and other natural Curioſi ties, 
cry (of which, the nobleſt and largeſt Collection 
n. poſſibly now extant, is to be ſeen in the Poſſteſ— 
nd ſon of the lnduſtrious and Learned Dr. $loane;) 
is, ic could not but admire'the manifold Wiſdom 
in of the Author of Nature. This were a very 
e Z C large 


_ demonſtrative Inflanices of Counſel and Col. 
trivance. But I have ſo many other Things u 


tent my ſelf with Generals, 5 


of Things 1come now to conſider the Animal 
Kingdom; that noble and manifeſt Repreſen- 


of the Celeſtial Appearances, from their Princi- = 
' ples; though how wretched their Accounts of f 


their Schemes then, are like the Effects of the of 
caſual Concourſe of Atoms, an odd inconlil 15 
tent mixture of Things, that has neither Form 
nor Beauty. For every Part of theſe, is ſo ex. 
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large and copious Field, and would afford ver 


ſuggeſt on the Head I am about, that I muſt Con: 


— 


Cnar. VI. 


| The Proofs for the Being of a God, -- wiſh and 


from the Contemplation of Fe e Kn. lati 


Jure. 5 
$ XXIII. T Aving dwelt ſo 6 upon the m 
; inanimate Part of this Syſtem 


tation of the Power and Wiſdom of the Au- ” 

_ thor of Nature. One of Democritus or Ver p. 

| Fib 
Cartes's Diſciples may perhaps undertake to give "6 
ſome faint and unperfect Kind of Explication 0 


this Matter are, we have in ſome” Meaſure al- 2 
nc 

ready ſhewn. But when they come to a Plant, 
ſib 
or Animal, they are perfectly at a Lols, they hy 
can produce nothing coherent, or of a Piece; * 


ac 


— "of — 


ialy adapted to ſome wiſe Deſign ; every thing 
is ſo fitted to its own proper Uſe; and theſe 
Uſes are ſo manifeſt and evident, that they clear. 
ly argue an infinite Wiſdom, an exact and ex. 
quiſite Knowledge in the Lawsof a Divine Geo» 

metry and Harmony, infinitely ſuperior to our 
low Figures and Numbers, that nothing is ſuffi. 
cient for, but a Being abſolutely perfect. I ſhall 
here, as 1 did in the Celeſtial Philoſophy, give 
ſome general Scheme of the Animal Fabrick, 
and OEconomy ; and ſhall confine my Specu- 
lations, to the Human Structure, as being the 
moſt perfect we are acquainted with, and which 
being fully underſtood, the Reſt will eaſily fol- 


low. I ſhall begin with the Proceſs of the Ali- . 


ment and the Circulation of the Blood, _ 
g XXXIV. The Meat being groflly divided 
by che Teeth, and ſofrened by the Saliva, is, 
through the Gullet, by the Conſtriction of its 


Fibres, thruſt into the Stomach 3 where being 


ſwelled and farther ſoftned by the Succus of 


its Glands, and the Liquors taken in, by the 
perpetual Motion of the Coats of the Stomach 
againſt one another, the Muſcles of the Midriff 
and Abdomen employed in Reſpiration, and poſ- | 
ſibly from other Cauſes, never to be known, 


its Parts are broken, and their intimate Cohe- 


lions diſſolved. And by this Preſſure of the Side 
ofthe Stomach upon the contained Aliment, it is 
thruſt into the Inteſtines ; at its Entry into which, 
it is 1ttigated with the Bile and Sweetbread Juice, 


292 Philoſophical Puntipies 
the one to ſweeten, the other to dilute tho the 


Chyle, by the vermicular Motion of the ln. 
reſtines, (ariſing from the Alternate Action of 


their Spiral and Longitudinal Fibres) the Pref 


ſure of the Midriff and the Mulcles of the 
lower Belly, the grofler Parts are derived down. 
ward, to be thruſt out of the Body, while the 


finer are ſqueezed into the narrow Oritices of 


the lacteal Veſſels, which open into theſe In. 
teſtines; whence in ſlender Channels, they ate 
carried into the Glands of the Meſentery, re. 
ceiving firſt a fine thin Lymph from the Lym- 
phatick Ducts, which dilutes this Chilous Fluid, 
and (cours its containing Veſſels, which, from the 
Meſenterick Glands, unite in larger Chanels, 
aud pals directly into the common Recepracle 
'of the Chyle, which is a Baſon, formed for it 
by the Union of theſe Lacteal and Lymphatick 
Veſſels; from thence in one DuR, it aſcends 
into the Thorax, and about the Heart, ſome- 
times dividing, it immediately unites again, and 
creeping along the Gullet, it paſſes on to the 
left Subclavian Vein, where, in one or two 
Mouths, it opens into that Veſlel, and there 
mixes with the Blood, and circulates with it, 
. which Circulation is thus performed. The Veins 
(in a continued Channel, as is reaſonably to be 
ſuppoſed, with the Arterics) bring the Blood 
from the Extremities of the Body, and all uni- 
ting in two large Veſlels whole. Sides diverge, 
form the Vena Oo, Aſcendens and m_ 

| all 
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= wich two likewiſe join at their Entry in- 
to the right Ear of the Heart, which in its. Re- 
laxation or Diaſtole receives the Blood from 
them, and in its Conſtriction or Jyſtole, thruſts 
it into the right Ventricle, which is then in its 
State of kemiffion : : Which when contracted, 
drives it through the Arteria Pulmonalis, into 
the Lungs; whence it is received in an uninter- 
rupted Channel, by the Vena Pulmonalis, and 
js carried into the left Auricle of the Heart, then 
open to receive it; by whoſe Conſtriction, it 
is diſcharged into the left Ventricle, then like- 
viſe dilated, by whoſe Contraction it is puſhed 
into the Horta, which bending a little upwards, 
ſends forth the Cervical and Axillary Arteries; 
the rcſt turning down again, forms the deſcend- 
ing Trunk, and theſe dividing into innumerable. 
leſler Chanels, carry the Blood to the ſeveral Parts 
of the Body ; where leaving ſome of its Particles 
proper for their Uſe, the reſt is ſent into the, 
Veins, which are nothing but the returning Ar- 
teries; and thus the Blood is carried about in a, 
perpetual Circle, from thcArtcriesinto the Veins, 
2nd from theſe to thoſe; and in this Circulati- 
on, duly performed, Life and Health conſiſt. 
F XXXV. As it is plain from what has been 
ſaid, that it is only the Blood, that is immedi- 


ately recruited by the Chyle, ſo it is likewiſe 


evident from thence, that it is only from. the 
blood, that all the Expences of living are fur- 
niſhed, and that all the Secretions of what Kind | 

U | loever, 
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ſoecver, are derived. Now theſe Secretions ar | 
made by the [Aſſiſtance of the Glands,and a Gland 
is an Organ conſiſting of ſome one or more 
Turns, Folds, Convolutions and Contextures gf 
veſſels, in a proper Membrane, for the Separz. 
tion of one Liquor from another. The moſt 
conſpicuous Gland of an Animal, is the Syſtem 
_ of the Guts, where the Lacteals are the emiſſaty 
Veſſels or ſeparatory Dus: The Meſentery i; 
the Membrane that keeps them in their natural 
Situation, and the Periſtaltick Motion, the ſe. 
veral Convolutions, with the Valves of theſe 
long hollow Chanels, are the Mechanical Appa- 
ratus, whereby the Chylc is ſeparated from the 
Food, and carried into the common Receptacle. 
The Teſticles when unfolded, give us another 
| plain Conception of a Gland, where the Arte. 
Z ry, after having ſent the greateſt Part of the 
Blood, by many little opening Branches, into 
; the neareſt Vein, is carried on in a Cylindrical 
2» Pigure, through many foldings and Plies, con- 
1 veying through its ſingle Tube, the proper Li. 
quor into a common Baſon. There is, no 
1 doubt, as great a Variety of Structures in the 
j _ Glands, as the different Liquors to be ſeparated 


ate; for ſince the Arterial Blood is the com- 
| mon Subject, the Diverſity of the ſeparated Li- 
i quots muft depend on the different Structures of 
} _ theſe Strainers. Some, no doubt, are very ſim- 
ple, fuch perhaps are the Glands of Perſpiration, 
where alittle Tube, jetting out from the Extre- 
2 5 mit j 
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mity of an — Artery where it degenerates into a 
Vein, may be ſufficient to carry off theſe Va- 
poury Steams, of the Blood though even here, 
Anatomiſts have obſerved. Art, Contrivance, 
and Complication. But the till more compli- 
cated, ſeem to conſiſt of a Membrane, forming 


rated Liquor, and of two or more Dus, 

conveying in, and carrying out of this Cavity, 
the ſeparated Liquor. This Membrane, is as 
it were a Stay and Nat, for the Blood. Veſſels 


+ 6-4 & 6 


to the Neceſſity of the ſeparated Liquor. There 


cated, but they are commonly no other, than 
F a Maſs of the former, contained under one com- 


W made, from the former ſeparated Liquor. I will 


not aſſert any Thing poſitive about the Me- 
chanichal Explication of the Separation of 
ug Liquor from another in an Animal Bo- 


All J have hitherto ſeen on the Head, 


| (by the Contexture of Blood. Veſſels and Nerves) 
an oval or round Baſon, for receiving the 1755 = 


tuation, Jad. to form he Cavity. ere the 
Blood · Veſſels are interwoven into teten Fi- 
gures, Situations, and Inoſculations, according 


are other Glands again, yet ſtill more compli- 


mon involving Membrane, and having all their 
emiſſary Ducts, united in one large common 
Veſſel, which may enter into another Gland, as 

an Artery; and ſo a new Separation may be 


5 «A either too general or too precarious: But 
ſomething like theſe three Conditions, ſeems 
— 934 eo 7 
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to enter into this Diſquiſition; ; Iſt, The diffe- 
rent Diameter of the Orifice of theſe Seereto- 


ry DuCts, whereby Particles of a Diameter, great. 
er than that of this Duct, are excluded. zdly, 
The different Angle, which this Duct makes, 


with the Trunk of the Artety; for it is already 
demonſtrated, that all Fluids preſs the Sides of 
the containing Veſſel, and that in a Direction 


perpendicular to theſe Sides; and this! is evident 


in the Pulſation of the Arteries, ſince it is to that 
Preſſure, this Pulſation is owing. lt is likewiſe 
evident that the Blood is urged forward by the 
Force of the Heart, ſo that the Motion of Secreti- 
on muſt be compounded of both thete Motions, | 


Now though this lateral Preſſure, is greater, when 


i - Velocity of the longitudinal Motion is fo, 


yet it is not in the Proportion of this Velocity ; 


for this Preſſure is always ſomewhat even, when 
the Fluid is at reſt, and is then in Proportion to 


the Specifick Gravity of the Fluid, nothing elſe 


being in this Fluid to produce this Preſſure; and 
in a Fluid urged by a Longitudinal Direction, 
as the Blood in the Arterics, this lateral Preſſure, 
is in a compound Proportion of both ; whence 
it js eyident, that if two Particles of equal Di. 


amcters, but of uncqual Specifick Gravities, ar- 


rive with the ſame Velocity, at an Orifice Capt 

ble of admitting either of them, yer they will 

not both pals, becauſe their Motion of DircQi- 

_ on is diffcrent : So that this Diverſity i in the An- I 
les theſe Secretory 1 DuAs make with the Trunk 
'L of 
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of Ache Artery, ſeems altogether neceſſary to ac- 
count for the poſſible Diverſities of ſecerned 
Fluids, even admitting their Diameters, and Fi- 
gures, to be the ſame. For it is not to be doubt - 
ed, that the Blood is a Heterogeneous Fluid, 


and contains Parts of different Specifick Gravi 
ties, different Coheſions, and of different Den- 


ſties; and the ſeparated Fluid muſt be nearly 
Homogeneous to perform the uniform Functions 


of Life. 3dly, The different Velocities, with 
which the Blood arrives at the Orifices of theſe 


Secretory Ducts; for ſince the Secretions are 


made in Form of a Fluid, there is no poſlible 
Reaſon can be aſſigned, why ſome Ants of 
the ſame Species are of a ſoft, looſe Texture, 
and Union of ſolid Parts, and why one Part of 
the Body is of a tender, looſe, eaſily ſeparable 
Texture; others of an harder, firmer, and more 
cloſe Coheſion, but this different Velocity of 
the Blood, at the Orifices of the 'ſeparatory 


Ducts. And though the Diverſity of the Dia- 


meters of theſe Duas, is certainly that which 
is of greater Moment in this Affair of Secreti- 
on; yet it is impoſlible to account for the Si. 
milarity of the ſecerned Fluids from ſo Hetero- 
geneous a Fluid, as the Blood is, from this a? 
lone. For ſuppoſe (as my worthy and learned 


Friend Dr. Cockburn has very juſtly reaſoned ) 


the Diameters of the Particles of Urin, Gall; 
and Semen, to be as 1, 2, 3. The Diameters 
of the Secretory Ducts of ho Kidneys, Liver, 


and 
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and Teſticles, muſt be in the ſame Proportions, 
Now though upon this Suppoſition of only gif. 
ferent Diameters, the Particles of Gall and Se. 


men cannot be ſeparated in the Kidneys, yet the 
Particles of Urine and Gall may be ſeparated by 


the Excretory Ducts of the Teſticles; the Dia. 


meter of the Particles of the Fluids, being by 


Snppoſition, leſs than that of the Diameter of 


the Excretory Ducts of the Teſticles. So that 


upon this Suppoſition of only different Diame. 
ters, it is impoſſible to account, for the Homo- 
geneity or Similarity of the ſecerned Liquors: 


For all the Particles, of whatever Kind, that 
ate leſs than the Diameter of the Secretoty 
Duct, muſt be indifferently ſeparated there. Nu- 
trition may be performed by a Secretory Du, 
ariſing from the terminating Artery, which car- 
ties a ſuitable Portion of the Blood to cvety 
Part to be nouriſhed, ſo that every Point inthe | 


Body, muſt be the Termination of a Secretory 


Duct, through which a proper Part of the Blood 
is brought. The Blood in its Circulation, be- 


ing carried into the Cavity of the Skull, in the 


Branches of the Carotid and Cervical Artcrics, 


theſe are divided into ' innumerable Ramificati- 


ons, ſo as to become extremely ſmall: Their 
laſt Extremities after the Manner now deſcribed, 
__ from a little Gland (all theſe little Glands to- 


gether make the Cortical Part of the Brain) ter- 


minating in two litrle Veſſels, one for carrying 
back as a Vein, the groſſer Part of the Blood; 


another 


* 


. 
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| 


ker as an Emiſſary Veſſel to each of theſe 
Glands, diſtributing throughout the whole Syſ- 


tem, the more pure, refined, and ſubtil Part of 


the Blood, ( as is ſuppoſed) which is then called 
the Animal Spirits. All theſe little Emiſſaries, 


united together at their Origin (the Cortical 
Part of the Brain) make that Subſtance, which 
is called the Medullar Part; being a Bundle of 


very ſmall, thread-like Channels, or Fibres, ſome 
of which are carried through their proper Ca- 
vities, in the Skull, for the Uſe of the Organs 


of Senſation ; the Reſt through the Cavity of 
the Spine, to be diſtributed at proper Places, 
through the reſt of the Syſtem, It is not im- 
poſſible but theſe Emiſſary Veſſels of the ſmall 
Glands, whereof the Cortical Part of the Brain 
conſiſts, may contain a Liquor, and that this 
Liquor may be the more refined, and ſubtile 
Part of the Blood; eſpecially if we reflect that 
Nature does nothing in vain, and that theſe 
Glands differing ſcarcely at all from thoſe others, 


which we certainly know ſeparate proper Li- 
quors, but in the Length of their Emiſſary Veſ- 


ſels, (the Neceſſity of which in the preſent Caſe 
is ſelf evident) and that the Blood-Veſlels, be- 


ing ſent in ſuch Numbers into the Brain, and in 


a much greater Proportion, than to any other 
Part of like Dimenſion, and being there form- 
ed into the mentioned Glands, and theſe Glands 
{ending our theſe ſmall Emiſſary-Veſſels, over 
the whole ana It is not impoſlible I tay, 
55 that 
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that theſe may carry a ſuitable Liquor. For it, 


almoſt the whole Maſs of Blood, in a little 
Time, is brought to this Cortical Part of the | 


Brain: (The moſt ſubtile, moſt ſpirituous, light. 
eſt, and moſt moveable Part of the Blood, af. 


cending by the Carotid and Cervical Arteries ; 


the groſſer, heavier, and leaſt active, deſcend. 
ing towards the lower Parts, by Reaſon of the 
Situation, and the greater Specifick Grayi- 


1y of theſe Jaſt Parts of the Blood.) 2dly, In 
the Medullar Part of the Brain is often found, 
on Diſſection, a thin, whey like Subſtance, which 
Fire hardly thickens. 3dly, The Nerves are e- 
qually diſtributed all over the Body, arc abſo- 
lutely neccflary toward all Motion, natural and 
voluntary; and 4thly, They are the Specifick 


Organs of Senſibility. All which ſeem to imply, 
that they are the containing Channels of ſome 


Liquor; and then poſſibly this Liquor may be 
ſomething a-kin, or Analogous, to thoſe Spirits 
we gather from Animal Subſtances, by Heat in 
an Alembick; Such as are Spirits of Sal Ar- 
moniack, Harts-horn, Raw Silk, or Humane 
Skulls; and what renders this Conjecture more 
probable, is the not altogether diſſimilar Appa- 
ratus in forming theſe Animal Spirits in the 
Brain, from that of drawing thoſe others in an | 
Alembick by Fire; and the wonderful prelent | 
Efficacy theſe laſt have on the firſt 3 and that both | 
are equally unalterable by Heat, and incapable 
of Marais. But then, if we conſider on he 
Ts other 
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t, other Hand, that theſe nervous Fibres lerve 5 "lf 
i qually, and adminiſter, unto Nutrition, local | 
85 Motion, and Senſation; this laſt Function ſeems 1 1 
" entirely oppoſire to the Nature of a Fluid, ne- 1 
{ ceſſarily acting in the other two Functions, from 1 
5 within to without, and this laſt from without 

q to within. Add to this, that this nervous Flu. 

8 id has never been diſcovered in live Animals by 

. the Senſes, however aſſiſted; nor it's Neceſſity 

8 evicted by any cogent Experiment; and that 

. Lenvenhoeck's Experiments make the Fibres, ot 

n de laſt Chanels of this Fluid, fo infinitely flen- 

4 der, ſmall, and ſpungy, that conſidering the 

5 Reſiſtances from the Sides of the Veſſel in 

a ſmall Tubes, it ſeems abſolutely impoſſible a- 


ny Fluid (ſuch as we have an Idea of) could 
move with Velocity to anſwer the Appearances; 
lo that after all, it ſeems pretty difficult to come 
to any certain Concluſion on either Side. Bur 
either the Fibres contain a pretty conſiſtent Fluid, 
whereof they are conſtantly full, and then the 
leaſt drop forced into the one Extremity, will 
_ drive out as much at the other, and that inſtan- 
taneouſly; or theſe Fibres, are ſolid, and not 
pervious ; and ſome infinitely ſubtle Spirit per- 
vades them with as much Facility as it would the 
moſt pervious Tubes; either of which Suppoſi- 
tions will account for the Appearances in a groſs 
and general Manner, which is all we can pretend 
to in ſuch conjeQural Caſes. By the Motion of 
the Heart, through the Emulgent Branches, the 
8 nes 
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Blood is brought to the Kidneys, and is there 
| freed of its Serum, by their little Glands, and ig 


received into the ſmall Excretory Ducts of theſe 


Glands, to be carried into the Pelvis, and thence, 

by proper Tubes, into the Bladder. Much after 

the ſame Manner are their proper Fluids ſepara. 

ted from the Blood in the Liver, Sweetbread, 

Teiſticles, and the other Conglobate and Con. 

glomerate Glands of the Body, ſo that! it is need. 
| leſs to inſiſt on theſe. 


F XXXVI. The Lungs are compoſed of an 


infinite Number of little Lobes, of different ki. 
gures and Magnitudes, but ſo joined, as to leave 
but ſmall Vacuities between them. Each Lobe 
_ conſiſts of an Infinity of ſmall ſpherical or oval 
| Veſicles, formed by the Coats of the ſmall Bran- 
ches of the Trachea; ſo that they may be conſi- 
dered (when blown up) as ſo many fine Tubes, 
ending in. little hollow Spheres or Spheroids; 


upon the Sides of the Veſicles, the Blood-Veſſels 


in a ſine Network are ſpread. Now, before the 
Feœtus is brought to Light, theſe Veſicles lie flat 


upon one another, and by their Preſſure upon 
the Blood Veſſels, hinder its Progreſs through 


them; but as ſoon as this Fœtus enjoys the be- 


nefit of the Air, by its Weight and elaſtick Force, 


this Air ruſhes through the Pipes of the Trachea 


into theſe Veſicles, and blows them up, where- 
by they ſtand erect upon the Trunks of thele lit- 


tle Wind-pipes, and give a free Paſſage to the 
Blood through theſe YOu; ered upon their 


Sides. 


'M 

Li 

— oy NE — | 4 
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ddes. "And when by the © Weight of the Tho- ll 
rax, and the Action of the Muſcles thereof, with 1 
thoſe of the Abdomen and Midriff, this elaſlick = 
Fluid is thruſt out of the Veſicles, through the . 4 
Trachea in Expiration ; theſe Veſicles preſſing | - | 


againſt one another, and the elaſtick Fluid ad- 
ing upon the Sides of them, and conſequently 
on the Blood-Veſlels ſpread thereon, ſeparate 
the Globules of the Blood, which had Room 
and Liberty to unite in the wider Channels of the 
Veins; and this Separation of theſe Globules 
of the Blood, from one another, renders it more 
capable to circulate in the more narrow Paſſages 
of the Capillary Veſlels, divides and ſubtillizes 
the groſſer Parts of the Chyle, gives a Scarlet 
Colour, Fluidity, and Energy, to the groſs, gru- 
mous, and ſtagnated Venous Blood. Bur, if I 
be not very much miſtaken, there is till another 
Uſe of this natural Function behind, and that 
is to form theſe elaſticx Globulcs of which the 
Blood principally conſiſts, It is Matter of Fact 
and Obſervation, that the Blood conſiſts of a 
Lymph, which is the common Vehicle, ſeveral 
Salts, Ramenta of a thick Conſiſtence, made up 
of ſmall Particulars of carncous and vegetable 
' Fibres from the Food, (which is probably the 
unformed Part of the Chyle and Aliment) and 
theſe red Globules, of which we are now ſpeak- 
ing; but ſometimes they are of different Co- 
lours, as White, Blue, and Purple; theſe any 
Body may diſcover with an ordinary Micro- 
ſcope. 
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_ exhauſted, as in violent Hoemorthages ; and ye | 
be all recovered, and recruited again; where. 
fore it is of Neceſſity, that theſe Globules mus 


and that Acids do actually deſtroy their Figures, 
ble, they may be little bubbles, blown from the 


more ſubtile elaſtick Aura. Now no Place in 


' Lungs. For ſince, in our groſs Element of Air, 
there is conſtantly lodged a finer elaſtick Fluid, 
. which is the principal Agent in all the ſubtil Ef- 
fects commonly aſcribed to the other, though un 
the groſſer Element cannot, yet this finer Fluid, n 
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ſcope. Now, it is certain, that theſe Globule 
may be burſt, as in Obſtructions; or may be a] 


be formed ſomewhere in the Body from the 
Chyle. And ſince it is certain that they are not 
ſolid Particles, both by ocular Inſpection and 
Touch, and by the Neceſlity they are under to 
change their Figures into oblong Spheroids, in 
the capillary Veſſels, as alſo from their Colour, 


and coagulate theſe Globulcs; it is not improba. 
viſcid Part of the Chyle, by the Force of ſome 


the Body, but the Lungs, can ſo conveniently 
afford this claſtick Fluid; and this may be the 
Reaſon why the Chyle enters into the Veins; | 
and theſe too only, which are juft returning | 
immediately to the Heart, to be ſent into the 


by that vaſt Force uſed in Expiration, may be 19%! 
thruſt in, through the Sides of theſe Veſicles, that 


to the Blood: Veſſels; and ſeeing theſe Blood MW "ol 
Globules muſt be generated ſomewhere; and er 
ſince there is no Part in the Body, where this ſub- I © 3 


| til 


"of Region, 355 


Laaer Fluid can ſo conveniently be quecz- 
ed with ſufficient Force, to get through the Sides 
of the Blood - Veſſels, but in the Lungs; it ſeems 

not unlikely that theſe Globules are formed 
there after this Manner: The viſcous Part of the 
Chyle being, by the ſhorteſt and ſafeſt Courſe 
poſſible, brought into the returning Part of the 
Blood, is ſent from the right Ventricle of the 
Heart to the Lungs, and is ſpread upon the Sides 
of the Veſicles thereof, in little fine Tubes ; this 
fine claſtick Fluid being ſqueezed, in the Act of 
Expiration, through a Pore, continued through 
the Veſicle of the "Lungs, and the Side of the 
plood-Veſlels, is forced into the viſcous Part of 
the Chyle, which is running by in the Serum, 
and, by its perpendicular Preflure upon the Sides 
of that Cavity it forms, produces a ſmall little 
Bubble of a certain Magnitude, and Thickneſs 


of Shell, from whence it has its Colour, and 


by the Force of the ſucceeding Fluid, this little 
Bubble is broken off from the Pore. and carried 
along the Artery, and the Coheſion of the Parts 
of the Shell of this Bubble, being greater than 
the Force from without, whereby the thin de- 
um acts upon it, it is preſerved in its Figure 
in all the various Motions of the com- 
pound Fluid of the Blood; and if it happen 
that theſe little Bubbles ſhould be burſt, (as they 
molt certainly are by a thouſand Cauſes) when- 
erer they come to the Lungs, they are new form- 
cd gain, whereby the circulation is rendered 
X con- 
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conſtant and uniform. For ſhould theſe Glo. 
bules be all deſtroyed, there muſt of Neceſſi 
ariſe a general Obſtruction in all the Capillary 
| Arteries. The Manner of this Production of 
the little Bubbles in the Blood, by the elaſick 
Fluid forced through the Sides of the Veh. 
cles and Blood— Veſlels in the Lungs, is ſo ob. 
vious, that I ſhall inſiſt no farther upon it, ſince 
every Body may ſce an Inſtance of the ſame Na. 
ture, in mixing Oil with Vinegar; the Subſtance alt 
of which Mixture, when viewed but within I by. 
ordinary Microſcope, appears to be nothing but beac 
an Infinity of ſuch like little Bubbles, formed falt 
by the Immiſſion of the Air and Vinegar into t 
little Shells of Oil. But from this Principle, {mal 
ſome of the deſpaired of Appearances in the Ml ben, 
Animal OEconomy, may be made eaſy; and Ner 
ſome Difficulties about the Cauſes of Diſeaſes, bott 
and the Manner of the Operation of Medicines Ad 
vaniſh. And this makes it look the more like Wl © 
Truth, Nature being frugal in her Principles, WM ©? 
but various in the Effects thence ariſing. But it it 
being both foreign to my Deſign, and unfit for N "® 
the Limits 1 have preſcribed to my ſelf, to de. bres 
duce Corollarics ariſing from a Conjecture on- > 
ly; I ſhall therefore proceed to repreſent ſome 
others of the Animal Organs and Functions, in 
the beſt Manner I am able. _ ou 
N XXXXII. A Muſcle is a Bundle of Veſicu de! 
: lar Threads, or of ſolid Filaments, involved in 
one common Membrane, one of whoſe Entre. 
mities 
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mities 15 faſtened to an immoveable, the other 


to a moveable Part of the Body; which by 1 


luflation of the Veſicles, or ſwelling and harden- 


ing of theſe Filaments, are brought nearer one 


another, and ſo become the proper Organs of 


Motion. When a Muſcle, by boyling, wah- 


ing, and cleanſing, is duly prepared, the Texture 


of theſe veſicular Threads, or ſolid Filaments, | 
decome more evident and peripicuous. If the 


at Fibres of Muſcles be veſicular, then proba- 
bly they may not be unlike a ftring of hollow 
Beads, and may be originally hollow Tubes, 
traitly tied together by tranſverſe Filaments, ſo 
25 to form theſe little Bladders; with which, 


(mall Branches of Blood-Veſſels are fo interwo- 


yen, as that the Mouth of a little Artery, and 
Nerve, gapes into the Cavity of theſe Veſicles: 


Both which, are ſo abſolutely neceſlary to the 
Action of a Mulcle, that either being tied or 
cut, at the Entry of it, no Action or Motion 


can enſue. 


If Muſcular Fibrils be Veſicular, then we | 


may reaſonably tuppole, all the Carneous Fi- 
bres, which are neceſſarily required tor Moti— 


on, to be Veſicular, after the Manner I have now 
deſcribed them; and that the Nervous Fibres, 
are Cylindrical Tubes, for conveying the Ner- 
vous Juices, The two Extremities of the Muſ- 
cle which are called Tendinous, were generally 
tnought to be the Ends of the Carneous Fibres 
more cloſely compacted, ſo as to admit but fe- 
e a: © „„ 
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| Blood Veſſels, or nervous Chanels. But Mr. Mr, 


Leuvenhoeck, by his later Obſervations on them, 


ſcems to think them of a different Subſtance 
from, and tobe diſcontinued with, the Belly,gr 
fleſhy Part of the Muſcle. If the Muſcular F. 


bres be Veſicular, (as L have ſaid) then the Uſe 
of their veſicular Cells, may be for re ecciving 


the Arterial and Nervous Juices, that by their 


Action upon one another, they may be [welleg 


ſome how, ſo as to ſhorten the Length of cyery 


Fibril, and conſequently to bring the Extremi. 


tles of the Muſcle near one another, Which is 
the proper Action of the Muſcle. But whether 


the Swelling of the Veſicles be owing to an Ex: 
ploſion; to an inſtantaneous Fermentation; to 


the greater Attraction of the Nervous Fluid on 


the Blood Globules, than thoſe have upon one 
another; or to the mere mechanical Action and 
Preſſure of the Nervous Juice on the arterial 
Blood already filling the Velicie : Or laſtly, whe- 
ther the Fibrils are not in themſelves (ſolid, (and 


not Tubular Filaments,) contracted by a ſubtile 


Spirit pervading their ſolid Parts, whole Law and 
Action, is, or is never to be determined, I will 
not take upon me to decide. But if I conjecture 
right, the Nature of Life, Light, and animal 
Motion, will be an cternal Reproach to Mecha- 
niſm, and Human Invention. The ſureſt Me- 


thod to arrive at any Ceitainty, in ſuch intri 
cate and obſcure Subjects as tome of thoſe Ant 


mal Functions arc, is to go no farther than Ane 
tomy 
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tomy and Ocular Inſpection will direct us; and 
ſince it is not as yet poſitively demonſtrated whe- 
ther the Animal Spirits be a Fluid contained in 
the Nervous and Membranous Fibrils, as hollo W 
Tubes; or if they are only a ſubtil Spirit or Au- 
ra pervading theſe, as ſolid Filaments; nor 
whether the laſt and ſmalleſt Muſcular Fibres be 
veſicular or not, I cannot ce ſufficient Materi- 
als, to found any juſt Explication of this Ani- 
mal Function upon. 

S XXXVIII. The Fluids of the Body are prin- 
cipally propelled, by the Action of the Heart, 
and the elaſtick Force of the Fibres of the con- 
aining Veſſels. Now the Heart is a Mulcle, 
like other Muſcles, conſiſting of ſeveral Orders 
of fleſhy Fibres, of different Directions; it has 
two little Ears and as many Ventricles, which 
are Cavities for receiving or holding the Blood, 
2s it comes from the er Veſſels, or is to be 
driven to different Places. The Fibres of this 
Muſcle, act as thoſe of other Muſcles may be 
ſuppoſed to do; for by the winding and ſpiral 
Direction of its ſeveral Orders of Fibres, the 
Cavitics of the Ears and Ventricles are leflencd 
or conſtringed. And it is obſervable that all the 
Muſcular Fibres of the Coars of the Veſſels, act 

titer a different Manner from the Nervous or 
Membranous Coats; the firſt ſeem to act by the 
Aſliſtance of ſome foreign Fluid, Spirit, or Prin- 
cipie: But the Membranous Coats, mecrly by 
taeir own 1 being ſtretched firſt by ex- 
9 ternal 


ternal Violence. 
branes are bent or preſſed outward by ſome in. 
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Thus the Sides of all Mem: 


cluded Fluid, but reſtore themſelves by their 
own natural Elaſticity; whereas, whenever z 
Coat conſiſts of Fibres of whatever kind, ex. 


cepting thoſe for Senſation or Nutrition, it is; | 


ſure Indication that this Coat acts as a Muſcle, 


for Nature docs nothing in vain, and would ne. 


ver have diſtinguiſhed a Coat into Fibres, but 
tor Muſcular Action, when a continued Mem. 


branous, or Tendinous one, is more capable of 


acting by its own Elaſticity. So that the Nature 


of the Coats, and of their conſtituent Fibre; 
of the Channels, being known, together with 


the Range and Direction of theſe Fibres, it is ea. 


ſy to know the manner of their operating up- 

on the included Fluid. The Coats of the Gul. 
let are three; the outermoſt membranous, the 
lecond fleſhy and muſcular, turning obliquely 


from the uppermoſt End of the OEſophagus to 


tac Stomach; the third is tendinous and mulcu- 


lar, of white ſlender Fibres diverſely interwo- 


ven. The Stomach has four Coats, the inner- 


moſt is Carpet like, of white ſhort tendinous Fi. 


bres ſtanding perpendicular upon the next Cot, 
which is nervous and extremely ſenſible; the 
| third is fleſhy and muſcular, of ſtraight and cit. 
cular Fibres ; the fourth, Membranous from the 
Peritonæum. The Guts conſiſt of three Coats, 
the innermoſt is of the ſame Nature with that of 


the innetmoſt of the Stomach; the ſecond is ot 
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_ Orders of Muſcular Fibres, Longitudinal and 
Spiral; the third is common and Membranous, 
ariſing likewiſe from the Peritonæum. The Ner- 
ves, 151 have before ſaid, are a Bundle of fine, ſmall, 
and ſlender Pipes, or Threads, wherein the Anj- 
mal Spirits, or ſomething Analogous to what is 
called by that Name, are treaſured up for the 
Expences of Motion and Senſation; they ariſe 
from the Glands of the cincritious Part of the 
Brain, and are terminated in all the Points of the 
Body; ten Pair deſcend immediately through 
proper Holes of the Skull, and ſerve the adja- 
cent Parts, and particularly the Organs of four 
of the Senſes; the Reſt in a large Bundle, are 
let down by the Cavity of the Vertebræ, and 
at fit Places are ſent forth to actuate the ſeveral 
inſetior Parts of the Body. The Artcrics have 
three Coats, the outermoſt is a fine Web of 
Nerves and Blood-Veſlels, for the Nouriſhment 
of theſe other Coats, and for the Muſcular AQi- 
| on of the intermediate one, which is made up 
of ſeveral Strata of Spiral Muſcular Fibres, ac- 
cording to the Bigneſs of the Artery. The third 
is a cloſe tranſparet Membrane very ſtrong and 
compact, to keep in the Blood, which other-. 
wiſe upon the Dilatation of the Artery, would 
tear the Muſcular Fibres aſunder. The Veins 
have the ſame Coats with the Arteries, only the 
Muſcular Spiral Fibres are thinner, becauſe of 
the leſſer Force of the Blood againſt the Sides 
of the diverging Veins, than thoſe of the con- 
„ verging 
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Lr 


verging Arteries. From this general Accoun 
of the Structure of the Veſſels, their Actions up. 
on the incloſed Fluid may be eaſily underſtood, 
the ſhort erected Fibres ſerve for the Attrition 
of the Aliment, and for ſtraitning the Cavity 
of the Guts and Stomach ; the oblique Fi. 
bres, which make but few Turks: ſerve to pro. 
pagate gently the included Fluid ; the Longitu- 
dinal ones to move the Veſlcl, and the included 
Fluid, up or down in a DircQion parallel to is 
Length, by encteaſing this Dimenſion, and 
thereby leſlening the other, 1. e. the tranſverſe 
Diameter; the Spiral ones by {queczing it tran. 
verſely, and lo encreaſing it in Lengeth or leſ. 
ſening it in Breadth. Thus the Blood being 
_ puſhed by the Contraction of the Heart into the 
Arterics, diſtends their Coats along their whole 
Length, *cill the Force of the natural Elaſticity 
of the Membranous Coat, be equal to the Force 
olf this Impulſe; then that Elaſticity of this Coat 
beginning to act, at the ſame Time the nervous 
Juice, or Spirit! is derived through the Nerves by 
This Dilatation of the ſmall Arteries, among the 
Originating Nerves in the Brain, and ſo brings 
the "Muſcular Fibres into Action. And both 
theſe Forces acting at once, propel the Blood in 
a continued Stream, through the uninterrupt- 
ed Chancls of the Veins and Artcries. And the 
Impulſe of the Heart, propagated only by the 
 Membranous Coat, is that which, when felt, 1s 
called a Pullc or Pulſation of the Artery. 


F XXX1Y 


"of Rengion: „ 


8 XXIX. All Senſation is ; perforincd by 
the immediate Action of the finer and more flu. 
id Parts of Bodies, upon the Organs of Senſe z 


the Impulſe communicated by theſe ſubtile _ 
of Bodies, upon the Organs fitly diſpoſed, 


through them tranſmitted to the Nerves, 5 


proptlated and contrived for ſuch a Senſe, and 


through them, to the Brain. Thus in Viſion, 


the Light reflected from the Surfaces of Bodics, E 
is tranſmitted through the Humours of the Eye, 
and congregated upon the Retina, in the ſame _ 


Manner it was reflected from the Body; and 


thereby an Impulſe, modified after a certain 
Manner, ſtrikes the Filaments of the Optick 
Nerves, which convey this Impulſe to the Brain. 


In Hearing, the Sound after diverſe Modificati- 


ons, in its Paſſage through the Meatus Audito- 


rius, ſtrixes on the Tympanum, which moving 


the Bones of the Barrel, and they the incloſed 
Air of the Labyrinth, the Auditory Nerves there, 
are moved after the ſame Manner they would 
have been, had the common Air acted upon them, 
with the Advantage of a better qualified and 
gentler Impulſe than they could have had other- 
wiſe. In Smelling, Taſting, and Touching, the 
Effiuvia and more ſubtile Parts of Bodies, act 
immediately upon the Nerves themſelves, and 
they communicate this Action to the Brain: So 
that in ſome Manner, all Senſation is nothing 
but Touching, ſeveral Ways diverſified, Gene- 
ration is nothing but Accretion, for! it is beyond 
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all Doubt, that all Generation is from a Preceed. 
ing little Animal lodged in the Male, I haye 
demonſtrated the Mechanical Production of 
Animals, to be impoſſible and unconceivable; 
there is nothing in an Animal but an Infinity of 
branching and winding Chanels, and there con- 
tained Fluids; and no Diſpoſition or Arrange. 
ment of either, can produce an Animal, ſince 
all the Parts muſt be formed together, in order 
to make a compleat Animalcule; for it is not in 
Animals as in Houſes, or any other human Per. 
formances, where the Parts can ſubſiſt ſeparate- 
ly, and be framed one after another; but to- 
wards an Animal, the whole integral Parts at 
leaſt muſt have been formed at once: Since we 
are very ſenſible there is not one noble Part, 
that an Animal can be without, but with the im- 
mediate Danger of the whole Compound. And 
to have the Animal compleat and perfect in its 
Kind, there is not a ſingle Veſſel or Organ, how 
inconſiderable ſoever, that muſt not have been 
compleatly formed and fitted up, all and ſundty, 
at one and the ſame Inſtant of Time, ſince the 
Circulation of the Fluids, and the natural Fun- 
ctions of the whole, do in a higher or lower De. 
gree, depend on the Integrity and Perfection of 
each ſingle Part. We find ſome little Bubbles, 
or Blood-Globules, may be formed out of the 
Chyle in the Veſlels, and one kind of Liquor 
may be ſeparated from another, out of the Blood 


in | the Glands, and theſe arc all the Productions 
all 
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an 7 18 capable of, which can never reach 


to that wonderful Number, and Diſpoſition of 
Parts an Animal conſiſts of. Now, ſince there 


| is no Neceſlity to think God Almighty is confin- 


ed to a new Creation, in every Generation of 


an Animal, and that theſe Animals themſelves 
arc conſpicuous in all male Sceds hitherto exa- 
mined, it is plain that they muſt have been all 


created at once, and lodged inthe Loyns of the 
Orizinal Pairs of all the Species of Animals. 


Likewiſe the Fluids, if they did not move in the 
Channels of theſe {mall Animals, would corrupt 


and deſtroy their containing Veſleis. It is evi- 


dent then that they muſt circulate after a Manner 


proper to themſelves; though doubtlets the Ve- 


locity of their Motions is perfectly accommodat- 


ed to the Smallneſs of their Bulk, and the Slen- 


derneſs of theit ſolid Parts; we ſee an Image of 
this ſlow and low kind of Life in Swallows, In- 
ſects, Vipers, and other Reptiles in the Winter, 
and in almoſt all younger Species of Animals; 
and even in adult Animals of the rational Kind, 

a nervous Diſtemper has continued them long 
alive, in a kind of a lethargick Drow ſineſs with- 
out Food or Motion, and without the common 
Expences of Life. But ſince theſe Fluids can- 
not move without ſome ſmall inſenſible Evacu- 
ations and Secretions; this Loſs muſt be repair- 
ed ſome way or other. Wherefore it is not im- 
probable they may lurk ſomewhere in the Male, 


in ſome proper Place, ill they be fi to be Carri- 


cd. 
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that the Seeds of Plants are nothing but little 


fend them in this tender Eſtate from external In. 
jurics; that the Manner of the Generation of 
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cd off in the ſoft and tender Fluid of the Semen, 
to bc afterwards lodged in the Female; where 
they are fitted with Accommodations, ſuited to 
this Degree of Growth and Perfection, till they 
arrive to the next Period of their Lives; vig. to 
bear the Light and the Air. We are certain 


Plants perfectly formed, with Branches and 
Leaves duly folded up, and involved in Mem. 
branes, or ſurrounded with Walls proper to de- 


Vegetables, is perfectly analogous and conſo— 
nant (as far as their different Natures and Cit- 
cumſtances will permit) to this propoſed Man- 
ner of the Generation of Animals. And that 
Vegetation is only the unfolding and extending 
of theſe Branches and Leaves, by the Force of 
Juices railed by Heat, in the ſlender Tubes of the 
Plant. We know that the Eggs of Animals are 
only an Uterus for a little Animal, furniſhed 
with proper Food, and fenced from external In- 
juries; and we know likewiſe that all the Effects 
of Incubation, is ſupplying a fit Degree of Heat . 
and Warmth, to make the congealed Fluids flow, 0 
and more calily pals into the nouriſhing Chan- 4 
nels of the included Animalcule; and the Heat | 
of the Sun or of our culinary Fires, when duly | 
adjuſted, produces the very ſame Effects with that 
of the Females. We are ſure, that all the ſeve- 
ral Transformations of injects and other a 
mals 
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—— 


— are nothing but the Expanſion of their Parts, 


and the breaking of the Membranes that folded 
them up, by the Augmentation of theſe Parts ; 
that all the ſeveral Figures and Shapes they put 
on, are owing to the ſeveral Membrancs they 
arc involed in. Now were there no other Ar- 
oument, but the Analogy between the Manner 


of the Generation and Transſormations of theſe 


lower, and of the more noble Animals, it were 
ſufficient to perſuade any one, who conſiders the 
Simplicity and Uniformity of Nature in all her 
Works. But this, with theſe already mention- 
ed, make it highly probable that we arc all deri- 
ved from one Sced, and were once all aQually 
in the Loyns of our fit Parent, and have been 
ever ſince growing to our prelcnt Eſtate. 

F XL. From this gencral View of the Struc- 


ture of the Parts, and of the Manner how the 
animal Functions are performed, cvery Body 


may ſee how wonderfully we are made; how 


wiſely our ſeveral Parts arc fitted for their Uſess ; 


how juſtly our Fluids arc contrived and diſpoſed, 
to make theſe uninterrupred Circulations where- 
in Life conſiſts ; how ſimple, and yet how ſuffi- 


cient, the Caulcs of all thoſe various Motions, _ 
(which we are in ſome Manner able to diſcover) 
the Animal performs, are. It is impollible du— 
ly to conſider theſe Things without being 1apt 
into Admiration of the infinite Wiſdom of the. 
divine Architect, and contemning the arrogant 
| Pretences of the World and animal Wrights, and 
3 much 
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mach more the Productions of Chance or Ir jull. 


ling Atoms; for ſince even Mechaniſm, aſſiſted 
by ſome kind of Art and Contrivance, does ſo 


miſerably blunder in the Undertakings of thi; | 


Nature (as we may ſee in all the Schemes of the 
Projectors upon theſe Heads) we may be aſſured 
blind Chance and Jumble could never produce 

ſo beautiful, ſimple and uniform Effects. Could 

any of our Mechanical Undertakers, with all 
their Skill and Cunning, make but an Inſect ot 

a Plant, with the ſame Faculties and Qualities 

that Nature does; we ſhould begin to hearken 

to them. But they are ſo far from that, that the 
molt exact and nice Performances of Art, come 
ſo far ſhort of the dead Organs of Animals, ot 

the inanimate Productions of Nature, that a 


weak Eye may diſcover the vaſt Difference. 


| Wherefore of unavoidable Neceſſity, He that 


formed the Eye muſt himſelf ſee, and he that 


made the Ear muſt himſelf hear, and he that en- | 
| dued Man with Wiſdom muſt himſelf under. 


tand; and he that contrived ſo wonderfully and 

Wiſely, and formed ſo juſtly and exactly, all 
Things both animate and inanimate, muſt needs 
himſelf be. 

But I proceed to make ſome Reflections upon 

the particular Inſtances of Counſel and Wiſdom 
in the animal Fabrick. 


XII. The Skin with i its Parts is what offen 


it felf firſt; the Scarf-skin being uppermoſt, 1s 


compoſed of ſeveral Lay $ ot ſmall Scales, which 
cover 
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- cover one E eder more or Jeſs, or lic thicker, 
8 according as it is thicker in one Part of the Bo- 
0 dy than another; between theſe Scales, the ex- 
5 


cretory Ducts of the miliary Glands of the true 
Skin open. Leeuwenheeck reckons, that about 
one Cuticular Scale 500 ſuch Ducts may lie, and 
that a Grain of Sand will cover 250 of theſe 
Scales, fo that one Grain of Sand will cover 
125000 Orifices of theſe excretory Duts. Now 
what a prodigious Number of ſuch Glands muſt 
there be on the Surface of the whole Body! In- 
to every one of theſe Glands an Artery, Vein, 
and Nerve do enter; ſo that we may gueſs how 
prodigious the Number of Organs in an Animal 
Body muſt be, from theſe that are viſible to the 
Eye aſſiſted with an ordinary Microſcope. Theſe 
Glands ſecern the Sweat and inſenſible Perſpira- 
tion. And of neceſſity they muſt be many, ſince 
Hanctorius obſerves, that through them fifteen 
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Ounces weight of a Fluid paſſes in 24 Hours. 14 
Next under the Scarf. skin are the Papillæ Py- 14 
ramidales, infinite likewiſe in Number; they i , 
are the Extremities of the Nerves of the Skin, 8 4 
and ſerve more immediately for the Senſe of ß Hd 
Feeling, to convey the Impulſe received, along 155 IN 
the Nerves to the Brain. About theſe, the 9 $i. 
Nerves and other Veſſels make a fine Web, all = 
covered over with a mucous Subſtance, to moi- * 
ſten theſe Papillæ Pyramidales; and then under 14 
this the miliary Glands themſelves are placed, 1 
protruding their ſecretory Puts to the Surface 4 

2 7 
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of the Scarf.skin ; upon which there are many 
parallel Lines, and theſe interſected by Others, 

and in each. Interſection a Hair is planted, ln 

the Summer the skin is thinner and ſofter, in 

Winter more compact and hard, by reaſon of 
the Heat and Cold of theſe different Seaſons, 
| The Scales of which the Scarf skin is compoſed 

are deſigned to fence the Orifices of the lecreto. 
tory Ducts of the miliary Glands, and to hinder 

Objects from making too painful and exquiſite 
an Impreſſion on the Nerves, and to skreen them 


from external Injuries; the Skin itſelf is delign- 


ed to VINE up the whole Body, to ſuſtain and 
to keep the Papillæ Pyramidales in their Pla. 
ces, and the miliary Glands from being dilorder- 


ed, to receive the Impreſſions of external Ob- 


jects, and to be the Organ of the Senſe of Touch- 
ing and Feeling, Now what can be more won- 
: derfully contrived than this exterior Part? If 
the Papille Pyramiaales or the miliary Glands 
had been few and large, then the Intervals had 

been without any Senſe of Feeling, and ſo might 
have been deſtroyed without our Knowledge, to 
the Danger of the whole; and theſe Intervals 
had not been freed from the noxious Parts, which 


are here thrown out of the Body by thele Glands; 


but by their infinite Number, every Point and 


Atom of the Animal Body is taken care of. But 
that which is yet molt wonderful, is the apt Pro- 


| portioning this Senſe of Feeling, to the Actions 
and Impulles of the Bodies among which we live. 


Fot 
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For or had our Senſe of Feeling been ten or twen- 


y times as exquiſite as it is, then we ſhould have 


been in perpetual Torment, every Hair had been 
Dagger, the touch of a Feather, or of the Wing 
of 2 Fly, had made us ery out, we ſhould not 


have dared. to have approached our Cloaths or 


our Beds ;. in. ſhort, we had liycd in perpetual 
Miſery : And had it been as many times duller, 


or more callous than it is, our tendereſt Parts 
had been as inſenſible as our Hairs or Nails, 
and might have been torn away or conſum- 
ed, without our. Knowledge or Concern:“ 


Whereas by this nice adjuſtment of the Senſe of 


Feeling to the. lmpulles and Actions of Bodies 
wand 1 us, We, can live in Indolence from the Die - 
turbance of the Effluvia, and Actions of little | 
Bodies that are ncccllarily in Motion; and we 


feel fenſibly enough, to hinder us from hazard- 
ing the Ruin of our Fabrick. And uniycrially 


indeed, in all Animals whatlocver, this Scnle is 


adapted to the. Circumſtances wherein they live, 
which is a notable Inſtauce of Council and De- 


gn in the Formation of the Parts. And it is 


worth noticing, that this Senſe of Feeling is ren- 


dred more exquiſite and ſenſible, or more dull. 
and imperceptible, as it is leſs or more uled; for 
Itis highly probable, that the Scales which com- 
pole the Scarf-skin, and guard the Organs of this 
denſe from being violated, do ariſe from the 
Prefſure of touching Bodies upon the Mouths of 
the ſuperficial Veſſels at different Hoes, by which 
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ation, or Inſertion, has ſomething that ſpeaks De- 
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ſome Drops of a viſcid Fluid is forced out, which 
there drying and hardening, become a (mall 


Scale; and therefore the oftner the Mouths of 
theſe Veſſels are preſſed upon, or the oftner we 


uſe the Organs of Touching, the more of theſe 


Scales are formed, and the Skin becomes the 
thicker, and ſo a Callouſneſs grows upon it: And 
_ conſequently, the more moderately we uſe the 
Pleaſures of Senſe, the more lively and ſenſible 
they are; and the more immoderately we uſe 
theſe Pleaſures, the leſs they are fo; which is; 
wonderful wiſe Contrivance of the Author of 
Nature: For were it otherwiſe, ſo diſtracted i; 
the moſt Part of Mankind, that they would cer- 
tainly deſtroy themſelves, ſince we ſec where 
there is both Sin and preſent Puniſhment, they 
arc not kept from Exceſſes that way. 
SXLII. Having already ſhewn the wonderful, 
yet ſimple Structure of the Muſcles, I have li. 
tle more to add upon that Head. For though 
every ſingle Muſcle, of which there are about 
440 in a human Body, either in its Figure, Situ- 


ſign and Council; yet ſeeing Borelli has written 
a whole Book to ſhew this, and to inſtance in all 
the Particulars, were to tranſcribe it, or to write 
a whole Syſtem of Myologie, I ſhall refer my 
Reader for his full Satisfaction in this Affair, to 
that learned and ſurprizing Book De motu Ani. 
malium, and ſhall only ſuggeſt a few Inſtances, 
1. Then, the Manner of the — of | 
ul: 


Muſcles of the Fingers and Toes, is admirable. 
We know that for the Uſes of Life, theſe Mut- 


be ſufficient for the various and forceable Mo- 


ve tions of theſe Organs; now had they been ſitu- 

heſe ted near or about theſe Parts, they would have 

1 altogether diſturbed their Motions, and made 
nd 


theſe Places ſoft and (pungy, and conſequently 
ofit for graſping and going: And to avoid this, 


them at a conſiderable Diſtance from thele Or- 


gans; and that even there, they might not in 
r of bending the Arm or Leg, riſe up and fill thoſe 
dis WF Places with their Bodies or Tendons, he has tied 
cet. them to the Bones by annular Ligaments; and 
- alſo that one Tendon might not be interrupted 
hey 


others might paſs through them undiſturbed. 


ful This is ſuch a wonderful Inſtance of Wiſdom 
lit. and Deſign, that none can paſs it over without 
uz WF Admiration. 2. It is very obſervable, that in 


our WF muſcular Motion, the Expence of animal Spirits 


iy is not in Proportion to the Labour the Animal is 


De. at. Mr. Bernoulli, in that Curious Meditation 


ten about muſcular Motion, printed in the Ada 
all Lipſiæ 1694, has demonſtrated, (for whatever 
kite bein his Theory, yet there is Certainty enough in 
im his general Conſtruction of a Muſcle, to bear 


10% out this Obſervation,) that the Expences of ani- 
n. mal Spirits are in a much leſs Proportion, than 
co the elevated Wehn for ſuppoſing the animal 
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cles were to be ſtrong and large, that they might 
the infinitely wiſe Aut hor of Nature, has placed 


in its Courſe by another, he has ſlit ſome, that 


1 2 Spirits 


— 


— _ 


2 ů ů— — ——— — — 
Sew —— — — > 
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Times as much Victuals, as one that is under no 
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Spirits expended, to be as 8, then a Weight for; 
Times as great, as when they are but as 5, may 
be lifted. So that when the animal Spirits are 
but as 5 to 8, the Weight ſuftained by them hall 
be as 1 to 4. And the like of the other Propot- 
tions of the animal Spirits; eſpecially the Diffe- 
rence becomes moſt ſenſible between theſe ani. 
mal Spirits and the ſuſtained Weights, when 
theſe Spirits are expended in greateſt Quantities, 
Now what a wonderful wiſe Contrivance and 
Compendium of Nature is this? Here in great La. 
bour, the animal Spirits, which are the Life of 
the Blood, which is it ſelf the Life of the Ani. 
mal, arc ſaved as much as is poſſible; ſo that a 
Man who is obliged to hard Labour, is not redu- 
ced to the Neceſſity of having twice or four 


Neceſſity to work. We all know, that the Spi. 
rits are the moſt precious things in all the animal 
Body, by which we move, and our Blood circu. 
lates, 7. e. we live; by which all the Pleaſutes 
of Life are reliſhed, and all Senſation is perform. 
ed]; by which we have that Livelineſs and Agi. keef 
 liry, that Chearfulneſs and Tranquillity, that a. 1 Ani 
tuates all our Enjoy ments; and without which, tels, 
we are languid, and dull, unactive, and thought- Nas « 
leſs: Now this, ſo neceſſary and uſeful a Sub- bee 
ſtance, was to be ſaved by all Means poſſible, X wit 
and agreeable to the Neceſlitics of Life; and we IM Ad 
ſce the wiſe Author of Nature has taken won— gh 
dlerful Cate, that no Expences ſhould be made and 
SD e therein tue 


Vaticty of Motions are our Organs capable of? 
There is no poſſible one, that might be uſeful to 


us that we want, and how wonderful is the whole 


Machin adjuſted? For our ere&t Motion, the 


center of Gravity is ſo diſpoſed, as to fall, by a 
Line drawn from it to the Center of the Earth, 
always in ſome Part of the Parallelogram form- 
ed by the outer Sides of our Feet, and two Lines 
drawn by our Toes and Heels, by which Means 


ye are kept from tumbling: And if at any Time 


we chance to throw this Line without that Space, 
and ſo be in hazard of falling, our Arms, and 


the various Motions of our Head and Breaſt im- 


mediately bring it back within that Space. Thoſe 
Animals, that are deſigned for fly ing, or ſwim- 
ming on the Surface of the Water, have all their 
trongeſt Muſcles upon their Breaſts, whereby 
they are kept in the fitteſt Poſture for (wimming 
or fly ing, the Center of Gravity being ſo diſpo- 
led, as they are thereby enabled very eaſily to 
keep their Heads above Water. And in thoſe 
Animals that live within the Surface of the Wa- 


ters, there is a Bladder filled with Air, which 


has a Duct open to the outward Air on the Sur- 
face of the Water, whole Orifice is endowed 
with a muſcular SphinQer, by which they let out 
and take in the Air, to render them ſpecifically 
lighter or heavier, than the Fluid they ſwim in, 
and ſo fink or emerge as their Occaſions prompt 
tem, or as they Pals to a eee lighter or 
„ hearier 


of Religion. FN 325 


herein that could be avoided. 3. What a firange 
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heavier Element; for | by taking in more Air, 
they become lighter than they were, and ſo ne. 
ceſſarily emerge, and letting out ſome, they be. 
come heavier, and fo fink. And it has been ob. 

ſerved, that Fiſhes have got up to the Surface gf 
the Water meerly to change and alter the ſpeci. 
fick Gravity of this Air. And this Bladder i; 
commonly full of Air, which is under ſome De. 

gree of Condenſation, from the Preſſure of the 
muſcular Sides thereof ; ſuch to wit, as renders 
them in an e /Zquzilibrium without any Pain, 
with that Kind of Fluid they live moſt in, and 
they commonly alter their /Zquzl:brium , by 
the Compreſſion or Expanſion of this Bladder, 


wWuhich being cut out, the Fiſh ever after, either 


ſwims on the Surface, or ſinks to the Bottom, 
Birds and Fowls that fleep, reſting one Foot to 
caſe the other, naturally lay their Heads under 


their Wings, that ſo the Center of the Gravity 


of their whole Body, may fall upon the Foot 
they ſtand on, and the Animal be preſerved from 
overturning; and thoſc Fowls that ſleep ſo on 
the ſmall Branches of Trees, incline a little back- 
ward, that their Claws by the Gravity of their 
; Body, without any muſcular Contraction, may 
graſp the Branch more ſtrongly. Theſe are won- 
derful Inftances of divine Wiſdom and Provi- 

_ dence; but thoſe who pleaſe to conſult that no- 
ble Work of Borellis, will find to their Satil: 
faction, a thouſand ſuch Inſtances relating to this 
Head alone of muſcular Motion. 15 

| FX . 
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"FXLULL The Bones conſiſt of hard compact- 
ed Fibres, tied together by tranſverſe ones, after 
the Manner of the Muſcles; they are nouriſhed 
by Blood- Veſſels, which enter their Subſtance at 
ſeveral Places, which upon the compleat Growth 
of theſe Bones, are ſo ſtraitned as to admit only 
what is ſufficient to repair their Decays. All the 
conſiderably thick Bones are either hollow or 
ſpungious, and both Sorts contain an oleaginous 
Subſtance preſerved in little Veſicles, which by 
the Heat of the Body is exhaled through the po- 
rous Subſtance of theſe Bones, to ſupple and a- 
noint their Fibres, that they dry not, and there- 
by grow brittle. All the Bones are covered with 
2 very ſenſible Membrane, called the Perioſti- 
um; each large Bone is conſiderably bigger at 
the Extremities than at the Middle, and that for 
very wiſe Ends and Purpoſes: For, 1. Thereby 
the Articulations are made ſtronger; for had 
they been leſſer or equal to the Middle, our 
Limbs had been in Hazard of being disjointed 
upon every Occaſion, And 2. By the Largeneis 
on of theſe Tubercles, it comes to pals, that in all 
1 the Revolutions of the Joint, the Tendon is kept 
east the ſame Diſtance of the Semidiameter of the 
J ubercle from the Center thereof, i. e. the Cen- 


1. ter of Motion; whereby, in the Articulations | 7 


„of the Shoulder and Knee eſpecially, the Arm 
„and Leg is capable of moving round more than 
a Semicircle, which by no other Contrivance 


" wille. but this could be obtained. There are 
Y . ſeveral 


ſeveral and various Manners of Articulation d of 
the Bones into one another, wonderfully fitted 
for the Motions of the ſeveral Members; oneig 
| like Ball and Socket, by which the Bone can 
move equally any Way, as the Thizh- Bone With 


tion, or Motion of theſe Bones. The Bones, 
in order to be the moſt convenient that might 


and chat the mechanical Machin might not be. 


this, for he has made them light, by evacuating 


er by very far, than if they had compoſed one 
ſolid Cylinder; for Galileo has demonſtrated, 
that of two Bones of equal Lengths, and of e- 
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the Iſchium; others are by way of Charnal, 2 
the Radius with the Ulna; a third are only tied 
together by intervening Cartilages, as the Ver. 
febre of the Back. Now all theſe different Ar. 
ticulations are from the Neceſſity of the Situs. 


be, ought to have been as light, as was reconcile. 
able with a ſufficient Degree of Strength, that 
the Inſtruments of Motion might not require 
too great an Expence of Spirits to move them, 


come a Burthen to themſelves. Now the wiſe 
Author of Nature has wonderfully provided for 


their middle Subſtance, and yet they arc trons: 


qual Number of Fibres, the Strength of the 
one is to the Strength of the other, as their Dia. 
meters are; ſo that a hollow Bone of a double 


Diameter, to a cloſe one of the ſame Number 
of Fibres, is as 2. to 1, 


or the firſt is twice as 
ſtrong as the ſecond. This is moſt conſpicuous 


in thoſe Animals that are formed to fly; it is 
wonder. 
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*ohacrfu), bow light, and yet how drong the 

aills of their Feathers and their Bones are, and 
this wonderful wile End could no otherways be 
obtained but by this Contrivance. Borelli hath 


ſhewn that theſe Bones are ſo many Vectes, of 


which the Center of the Articulation is the Ful. ; 
trum ; the Tendons arc the Ropes, by which 


the Vires Motive of the Mulcles elevate, and 
move any Weight, or overcome any Reſiſtance. 


There is a wonderful, and exactly nice Geome- 


try uſed by Nature in the Figure, Connexion, 


Order, and Motions of theſe Pillars of the Bo- 
dy, and of their Cover the Muſcles; it were 
alone a ſufficient Work, to ſhew all the Neceſli- 


ties, the wiſe Contrivances and prudent Adapti- 
ons of theſe admirable Machines for the Benefit 


of the whole. I ſhall Inſtance only in two or 
three Particulars, and then proceed. 1. Then, 


what can be more wonderfully contriv oy than 
the Back-bone? Had it bcen all of one entire 
Bone, without Articulations, we could not have 
ſtooped or turned, but have gone forward like a 
Poſt or Pillar; had it been compoled of a few 
Bones only, then the Articulations of theſe 


Bones in bending our Backs, muſt have made a 
large Angle upon their innermoſt Edges, and ſo 


the ſpinal Marrow, which ſends Nervesto all the 


inferior Parts of the Body, had been in hazard of 


being bruiled at every ſtooping ; and conſequent- 


ly all the inferior Parts, had been in perpetual 
hazard of being veprived of the laſtruments of 
* „„ 3 


* 
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their Motions; beſides that the whole would 
not have been pliable, for the various Poſtures 
we have occalion to put our ſelves in. If it had 
conſiſted of various Bones, without interveening 


Cartilages, we ſhould bave had no more Bene. 
fit by it, than if it had been entire without Arti- 
culations; or had theſe Articulations been after 


the manner of ſome others of the Bones, we had 


not been capable of theſe Varieties of Motions 
that we now are; if each Vertebra had had its 
own proper Cartilage, the Articulations might 
have been eaſily disjointed. So that we ſee the 
Contrivance of this Hulk, as it were, of the Bo- 
dy is the beſt that can be imagined ; for by theſe 
many and ſmall Articulations upon ſomewhat 
plain and ſmooth Surfaces, tied by a common 
Cartilage, the Back, for the Security of that 
Medullary Subſtance that runs down its Cavity, 
is bent after the manner of the Catenarian Curve, 
by which it obtains that Curvature that is ſafeſt 
for the included Marrow, and brings the great: 
eſt degree of Firmneſs; the oblique Proceſſes of 
cach Superior and Inferior Vertebra, keeping 
the middle, from being thruſt backwards or for- 


wards, to hurt the ſpinal Marrow. Beſides, had 
not the Tranſverſe Proceſſes been ſo placed as 
they are, to keep the intermediate Vertebra from 


being thruſt backward or forwards, then there 
: would have been no more reaſon why in Inſpira- 
tion, the Ribs ſhould have moved upwards and 


forwards, than back wards, But as they are now 
con- 


— 


— 
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Satrived; theſe P Proceſles force the Ribs to move 


upwards, and ſo lift up the Srernum, whence the 


Delatation of the Thorax proceeds, which could 
not dilate, were there no Tranſverſe Proceſſes, 
or they otherwiſe diſpoſed. Now, can there be 


1 more manifeſt Inſtance of Council and Contri- 
vance than this. Certainly, if infinite Wiſdom 


were ſuppoſed to have framed this Part, it could 
not have given a more pregnant Indication there- 
of. 2. As J have obſerved, fome Bones are ar- 
ticulated after the manner of Ball and Socket, as 


the Humerus with the Scapula, and that for this 
wiſe end, that the Arm might have all manner 
of poſſible Motions; but the Dina and Cubitus 
is joined by way of Charnal, that this Articula- 
tion might be the more ſtrong; for had it been 
after the former manner, we ſhould have had no 


Benefit thereby; for that Articulation of the 


Shoulder, takes off the Neceſſity of another ſuch 
here; the Hand by it, having all the Motions, 


that it could have by another of the ſame kind, 


in this other Articulation ; and we ſhould have 
loſt the Benefit of the greater Strength in this 
_ Thus we ſee, Nature in theſe Motions _ 
oſes no Benefit in the ſeveral Parts, that can 
conſiſt with the good of the Whole. 3. Becauſe 
the Tubercles of the Bones of the Fingers and 
Tocs, could not be conveniently ſo large in Pro- 


portion to the middle of theſe Bones as they ar 


in 3 becauſe thereby in graſping or ſaucer 


8, the ſe Points of the Fingers which are as the 
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Direction of the Action of the Tendons of thole 


infinite Multitude of Glands are in the cortical 
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Articulations, could only come into Contag 
with the Body ſqueezed, and ſo the Action could 
not be uniform; and by this Smallneſs of theſe 
Tubercles, there was a hazard of bringing the 


_ Muſcles, which contract the Fingers and Toe, 

quite through, or very near the Centre of Mo. 
tion; whereby this Action would have been 
quite, or almoſt deſtroyed. Now to prevent 
this Inconvenience, the O Seſamoides (call. 
ed ſo from their reſemblance to the Grains of 
Seſamum) are placed at the Articulations of theſe 
Bones, to ſerve as ſo many Pullies, about which 
the Tendons paſs, at ſome diſtance from the 
Center of the Articulation, whereby the Dirc&i- 
on of the Motion of theſe Tendons, is remov. 
ed always at the ſame diſtance from the Center of 
Motion of the Articulation. The ſame Artifice 
is uſed in the Knee, by means of the Patella; 
theſe are wiſe and noble Ends, which the Wit 
olf Men could not have thought of, had they not 
obſerved them. 

F XLIV. How wanderfally | is ; the Brain con- 
trived, how carefully and ſtrongly is that prin- 
cipal Organ of the Body fenced from external 
Injuries, by a thick Wall of hard Bone, and two 
very cloſe and compact Membranes? What an 


Part, and of beginning Nerves in the medullat 
Part, a hundted of which do not exceed one ſin- 


gle Hair! How commodiouſly arc the Nerves, 


that 


r 
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chat ſerve for four of the Senſes, and all the Parts 
of the Superior Regions, ſcnt out the ſhorteſt 


and ſafeſt ways through proper Holes in the Head? 


And thoſe that ſerve the inferior Regions of the 
Body, carried down in a bony Channel. And 
it 1s very remarkable, that the Veins do not paſs 
out, at the ſame Holes the Arteries enter; for 
if they did, then upon any violent Motion of 
the Blood, or any greater Quantity thercof than 
ordinary lodged in the Arteries, their Dilatation 
and Pulſation would compreſs the Veins againſt 
the bony ſides of their Paſſage, and fo occalion a 


Stagnation and Extravaſation of the Blood in 


the Brain, to the deſtruction of the whole Ma— 


chin; which by theſe different Entries and Ex- 
its of theſe Veſſels is prevented. Theſe Veins 
alſo do not run along by the ſides of the Arterics 
in the Brain, as they do through all the reſt of 


the Body, which is alſo another wiſc Contrivance 


of Nature; for the Arterics here, were by their 
Dilatation to preſs out their Juice or Spirit from 


the Nerves into the Mulcles of involuntary Mo- 


tion, which would have been hindred if the 


Veins had always gone along with the Arterics 


for theſe Veins would have received the impulle. 


of the Arteries, and thereby in ſome Meaſure 
kept it from the Nerves. Next how ſtrongly is 
the Heart built, and with what a Force docs it 


ſqueeze out the Blood into the Arterics ; Borelli 
reckons it equal to the Force of 3000 Pound 
Weight, and that 350 Pound M. eight of Blood, 

alle 
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paſſes through the Heart every Hour. How x; 
tioully, and effectually for its end, are its mul. 
cular Fibres arranged, and with what Jud 

are its Columns and Furrows diſpoſed, for the 
cloſer Contraction of its Ventricles! its Poin 
is turned a little toward the left ſide, for the mon 

eaſy aſcent of the refluent Blood in the Cara; 

for thereby, like a reclining inverted Siphon, the 
right Auricle becomes lower than the left. Al 
the Auricles and Ventricles have Valves, where. 
by the Blood has a Paſſage to its true courſe for 
ward, but is hindred from returning the ſame 
way; which would frequently happen upon the 
equal preſſure of the Blood on all Hands, and th; 
| Reſiſtance of the ſides of the Veſſels, to the Ru. 
in of the Animal; which Inconvenience is in- 
tirely prevented, by this prudent Contrivance and 

Situation of the Valves. And even the Figure 

of the Valves themſelves, in the ſeveral differen 
1 Places, is for wiſe Ends and Purpoſes. But tha 

3 Which is moſt wonderful in this Affair, is the dif. 
| | ferent Structure of the Heart in the Fætus, from 
that of the ſame in adult Perſons. In the Heart 

of the Fætus, juſt oppoſite to the Mouth of the 

Cava aſcendens, there is a Hole from the Cava, 
that opens into the Vena Pulmonalis, and is cal. 
ed the Foramen Ovale; there is like wiſe a Pal. 

ſage, which runs from the Trunk of the Aorta, 
to the Trunk of the Arteria Pulmonalis. Nowthe 

Blood which is received by the Placenta from 
the Mother, is by the umbilical Veins carried 

| into 


BL 


— — 
— 


— c 


of Religion, "= 


into node Porta, from which it is ſent to the Ca- 
va, by a Canal, which goes ſtraight from the 
Trunk of the one, to the Trunk of the other; 


by the Cava it is thrown through the Foramen 
Ovale, into the Vena Pulmonatis, which carries 


it to the left Ventricle of the Heart, by which 
it is ſqueezed into the Horta, to be diſperſed 


over the Body. The Blood that comes Rom the 
ſuperior Parts of the Body, is divertcd by the 


Ithmus of the Cava from the Foramen Ovale 
| and falls into the right Ventricle, which throws 
it into the Arteria Pulmonalis, from whence by 
| the communicating Canal, it is immediately 
| carried into the Aorta; lo that the Blood that 
| comes from the Cava aſcendens , paſſes only 
through the right Ventricle, whilſt that which 
| comes from the Deſcendens, paſtes only through 
the left Ventricle. The Reaſon of which Pal- 
ſages, is becauſe the Blood in the Fætus could 
not go through the Lungs, their Veſicles, by their 


compreſſure upon the Blood-Veſlels, obſtructing 


that Courſe; neither indeed, did the Blood need 
to pals through the Lungs, the Ferus being nou- 


riſhed from the Mother, whole Fluids had al- 


ready received all the Advantages that it could 
reap from the Air, in her Lungs: But when it 
comes into the Air, and is no longer nouriſhed 


from the Blood of the Mother, this preſſure is 


taken off from the Blood-Veſſels, by the diſten- 


fion of the Lungs, after the manner alrcady ex- 
plained. And fo any | a free Pallage through 
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the Foramen Ovale is ſhut, ſo that the Blood 


how witely are theſe different Channels for the 
Blood contrived, for the different Neceſſiticsof 
the Fætus, before and after its Birth! This is 


an one as nothing but Omnilcience is ſufficient 


vincing Proots of Deſign and Counſel, that can 
: poſſibly be wiſhed for ; for to provide for an 
Event, that in the natural Courſe of things, muſt 
happen a long time after, is an infallible evidence 
that the thing was foreſeen, and the Proviſion 
deſigned by ſome intelligent Being. But this is 
not the only Inſtance of a Precaution ; for it is 
evident, all the ſeveral Steps of the Growth and 
Vegetation both of Animals and Plants, have 
155 een foreſeen, and fore- deſigned, by the wile 
Author of Nature; ſceing different Proviſions 
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the Lungs, it runs no more by the communicy. 


ing Canal: And ſo that drics up; and by th; 
Current in the Pulmonary Vein, the Valve g 


can no more pals that way from the Cava. Noy 


a plain Indication of forc-knowledge, and ſuch 


for. And this is certainly one of the molt con. 


arc made, and different Circumſtances adjuſicd, 
for theſe various Periods of their Lives. 
g. XLV. What a noble Piece of Geometry us,: 


is manifeſted in the Fabrick of the Eye, and the of { 
Manner of Viſion! Without this Organ, Ani- Eye 
mals could not provide themſelves with Food, Ml Cor 


nor be fore warned of approaching Danger, and for 


conlequently could not guard againſt it; without cal 
the Beneſic of Light, the animated Part of this I Thi 


85 ſtem, 
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a. Syſtem, would be bur ſo many Puppets, toſled 
the uo and down by Chance and Fortune, without 
of MW houſc or Habitation, and deprived of all the 
ol WM picaſures and Convenicnces of Life. What a 


milcrable State would it be, to be confined to 
perpetual Darkneſs, and never to behold the 
chearful Light? The Miſery of ſuch a Life is be- 
other Hand, what can be more amazing, than 
that the Particles of Matter mould be ſo framed, 


remote Bodies? How wonderfully muſt the ſeve- 
ral Coats and Humours of this little Ball be diſ- 


ones, and unitcd on the Bottom of the Eye. 


Eye: And it ſeems impoſſible, that any other 


d, Compoſition of the Eye, ſhould be equally fitted 
K for that End. The Globe of the Eye is ſpheri- 
: 


The 1ſt Coat is called the Confunctiva, and makes 


ſond Expreſſion and Conception: And on the 


s by their means to ſhew us the Shapes, Poſiti- 
ons, Diſtances, Motions, yea, and Colours of 


poled, to tranſmit through them that fine, and 
ſubtile Fluid, which is emitted from luminous 
Bodies, and reflected from the Surfaces of Opake 


Theſe things are not only contrived and framed 
with ſo great Wiſdom and Skill, as not to ad- 
mit of a better 5 but to any one who attentively 

| conſiders them, they ſeem of ſuch a Nature as 
ſcarcely to allow any other Method; for it ſeems. 
impoſlible that Light ſhould repreſent Objects to 
us, at ſo vaſt a diſtance, but by the tranſmiſſion. 
of ſome fine Fluid, from the Objects upon the 


cal; it is compoſed of 6 Coats, and 3 Humours. 


the 


* 


the White of the Eye. The 24d Sclerotica; ; 
is thick, hard, and ſmooth , Opake behind, hy 


Coat called the Cornea, from its Reſemblay 
to a Piece of Tranſparent Horn; it has a great, 
Convexity than the Reſt of the Globe ofthe It 


| ed by ſo ſmall Blood-Veſlels, as to obſtrud yer 
little of the Light. It is of an exquiſite Seal 


der the Sclerotica; it hath little Glands which 
parate a black Liquor, which tinctures the in 
ternal ſide thereof ( which is otherwiſe of a whi 


Eye; and when it is weak, the ſtraight Fibte 


ariſes the Ligamentum Ciliare, by which the 
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Tranſparent before; where it makes the F 


conſiſts of ſeveral Laminæ, which are nourh, 


that upon any touch, the Tears might be ſquee 
ed from the Lachrymal Glands, to waſh and cleu 
it. The 4th Coat is the Chorozdes ; it lies un- 


tiſh Colour) for hindering the reflected Lig 
from diſturbing the Pictures of Objects; thi 


Coat has a Hole before, which is called the 2. 
pilla, for admitting the Light, The 5th is the 
Uvea, which is nothing but the Circumferenc 
of the Pupilla: It is compoſed of circular ani 
ſtraight Fibres, to contract or dilate accordiny 


to the Strength or Weaknels of the Light ; fat 


when the Light is too ſtrong, the circular Fibte 


contraQt the Pupilla, that its Force hurt not tit 


dilate it, to let in more Rays, for the more di 
ſtinct Vidon. On the inſide of the Urea, tron 
its Circumference which joins the CHoroides, 


fore- Fart of the Eye is PTE out ward, and the 
Feine 


| | 
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petina backward, or the Axis of the Eye leng- 
ened, at the too near Approach of Objects. 
ke 6th- Coat is the Retina, which covers like a 
Net the bottom of the Eye; it is only a fine Ex- 
inſion of the Fibres of che Optick Nerve; upon 


canis Coat the Pictures of Objects are framed. The 
Fer Humour is called the Aqueous, it lies imme- 
urg ately under the Cornea, it is thin and Liquid, 
ve 1 of a ſpirituous Nature, inſomuch that it will 
eule Wot freeze in the greateſt Froſt, The 2d is the 
uct 


Chryſtalline, next the Aqueous; it is convex | 
on both Sides, and reſembles a double convex 
Lens; it is covered with a fine Coat called Ara. 
mea, The 3d is the glaſſy Humour, it is thicker 
than the Aqueous, and thinner than the Chry- 


wo-WWe:lline 5 it gives a Spherical Figure to the Eye; 
Light upon its back part is the Retina ſpread, which 
A it keepeth at a diſtance from the Chryſtalline 
Th 


Humour, requiſite to receive the diſtin Impreſ- 
lon of Objects. The Optick Nerves are inſert- 
ed in the inſide of the Optick Axes, whereby 


aui ne middle Point of every Object is diſtinAly 
ding ſeen, for the Center of the Inſertion of the Op- 
fu uck Nerve is inſenſible, as Monſieur Mariotte 


has ſhewn by Experiment. And conſequently, - 
had the Center of the Optick Nerves coincided, 

with that of the Retina, the middle Point of 
any Object had been inviſible ; but by this lateral 


which is inviſible in the one Eye, becomes viſi- 
dle in the other ; for it is impoſlible, that the 
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Rays ſhould fall on the Inſide of both Eyes x 
the ſame time. The Light which comes from 
the ſeveral Points of Objects, is ſo refracted (by 
the Cornea and Chryſtalline Humour Principal. 
_ ly) as to meet again upon the Retina, and there 
to paint in the ſame Order and Proportion, with 
the Object, the Image thereof, (as is evident by 
taking off that part of the Dura Mater, which 
covers the backſide of the Rel ina, from the Eye 
of any dead Animal, and then the placing the 
Eye in the fit hole of a darkned Room; for 
looking then upon the back part of the Retina, 
we ſhall ſee through it, the Pictures of external 
Objects painted upon its inſide;) and theſe Pic. 
tures propagated by Motion, along the Optick 
Nerves, are the Cauſe of Viſion. Now what 
can be more admirable than this Structure of the 
Eye ; every part contributing ſomething toward 
its Perfection. It is ſituated in the Head, the moſt 
eminent Part of the Body, next to the moſt no- 
ble and vital Organ, in the whole Compoſition: 
Either in the forc part, or the ſides, according 
to the neceſſary occaſions of the Animal: In 
Man it takes in but a Hemiſphere or Viſion, in 
Birds almoſt a whole Sphere, and in ſome ti- 
morous Animals, as Hares and Conies, their 
Eyes being ſo protuberant, and placed ſo fat 


ſee a whole Sphere quite round, with the leaſt 
Motion of theſe Organs. The Cornea is more 
convex than any other part of the Eye, by — 


backwards on the ſides of their Heads, they mult 


n 
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1 7 || the Rays are gathered, to paſs through the 
ton Pupilla, and few of them loſt on the Je . The 
(by aqueous Humour being thin, eaſily changes its 
pal. Figure, either when the Ligamentum Ciliare 
\cre contracts, or both the oblique Muſcles protrude, 
vith the Bulb of the Eye, to render it oblong, when 
t by Objects are too near; the Fibres of the N 
ich contract or dilate the Pupilla, according to the 
Fre Degrees of the Strength of the Light. The 
the W glaſſy Humour keeps the Retina at a due diſtance 
in WM from the Chryſtalline. The Images are painted 
1, upon a Skin, produced by the Expanſion of the 
nal Optick Nerves, for the more caly conveyance 
ic. of the Impreſſion to the Brain. The Chorozdes 
ick is tincturd black, that the Rays that paſs through. 
hat it may not be reflected back again upon the Re- 


n; 

ag light Bodies that ſwim in the Air; the conti- 
In nual Motion of the Eye-lids moiſten and ſweep 
in the Cornea, clic it would dry or grow dirty; it is 
ti- W funk in a Hole, walled with a ſtrong Bone, to 
cit kcep it from more powerful Injuries. The ſeveral 


refractive Virtues of the Coats and Humours, 
ſetve to correct the Errors ariſing from the diffe- 
rent Refrangibilities of the Rays of Light. Our 
re ky es are double, to ſecure both ſides from Dan- 


tina, and ſo confound the Object. The Optic 
Nerves are inſerted on the inſide of the Axcs of 
the Eye, that the whole Object may be diſtinct- 
ly viewed z the Hairs of the Eye-brows, with 
thoſe on the Eyc-lids defend it from filth and 
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one Eye were placed, we could not Ciſtinaly 


Figure, and for other Reaſons, have no Moti. 
ons of their Neck, have a Cluſter of Hemiſphe- 5 
5 5 . ical 


ger; becauſe if the Objects were near, howeie 


perceive them that ſhould be ſituated towards tic 
fides of our Body, and ſo could not guard ou 
ſelves from the Dangers thence ariſing. Beſide 
we could not diſtinguiſh the Diſtance of Objeaz 
by one Eye; for our two Eyes are like two dif. 
rent Stations in Longimetry, by the Aſſiſtance 
of which, the diſtance between two Objetts i 


meaſured. As allo, when one Eye is acciden. on 

tally rendred uſeleſs, we enjoy the Bleſſings of 17 
this ſo neceſſary a Senſe, by the Benefit of the 1 
other. It is obſervable that the Figure of the | 
Chryſtalline Humour of Fiſhes, is a great deal 11 

nearer to a Sphere, than that of Land Animals, | 15 
and that becauſe of the different refractive Vir- 8 , 
tue of Water from Air; for that Convexity which © 
would unite the Rays of Light coming through B00 
Air, will not unite the ſame ſo pericaly at a Th 
Point, in the ſame diſtance, coming through i out 
Water. In thoſe Animals that gather their Food 10 
from the Ground, the Pupil is Oval or Ellepti- ih 
cal, the greateſt Diameter going trantverſly from 10 
fide to ſide; in thoſe that feck their Food en fa 


higher Places, its greateſt Diameter goes fron (f 5 
the top of the Head towards the Feet perpendi- 


culacly; theſe two different Figures being wen- i an 
deriully fitted to the different neceſſities of these 15 
Animals. Thoſe living Creatures, that by their of 


C 
cal Eye- balls, which ſend in the Pictures of 
objects all around them; and thoſe that ſeek their 


E white, which reflects the Light, and enables them 
to ſee beſt in the leaſt Light. Theſe are wonder- 


Council in that Being that framed theſe Organs; 
but that which to me is moſt ſurprizing in this 
Affair, is, that in all Animals, whoſe Organs are 
ſound, they ſhould have been ſo nicely framed, 
in all the infinite poſſible Varieties over and un- 


and trueſt Analogy, to the Magnitude of each 


Thus taking our own Hand, Foot, or Height for 


| that we are thereby informed of that Diſtance 
| and Magnitude of Objects that is moſt natural and 


an Elephant, a Man, and a Mite, and preſent the 
lame Object to them all three, and it ſhall appear 


\ Maynitude, in ſome Sort, reciprocally porporti- 


Food in the dark, have their Retina coloured 


ful and ſurprizing Inſtances of Foreſight and 


der, as to repreſent Objects at a due Diſtance, of 
that Magnitude that has the juſteſt Proportion 


| particular Animal. What the real Magnitudes 
| of Bodies are, 1 doubt no Body can juſtly tell, 
ror were it of any uſe to us to know, ſince their 
| Analogical Magnitudes to the Magnitude of our 
Bodies, is all that we have any Concern about. 


our Standard, all things about us are repreſented 


| in a conſtant uniform Proportion to theſe, ſo 


f:miliarto us, and is alſo moſt neceſſary for our 
Security and Preſervation : And the ſame is true 
of every other Animal ſmall, or great: thus take 


not of the ſame Magnitude to them, but in a 
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much greater than to either; and this of Nec, 
ty from the different Magnitudes, and Fabric 


Food. Now wc know from the Laws of 09. 
' ticks, that had the Rerzna been removed farther 


ſion nad been indiſtin& or none at all ; 
the Diſtance been fitted exactly in the Horus of 
the Chryſtalline, but had it conſiſted of Segments 


ſeen Objects even at a due Diſtance, either big- 
Miſtakes; for Example, the Precipicc that pet. 
haps was not many Fect from us, might have ap- 
tumbled down, ere we were aware, or the Atom 


that we now ſcarce take Notice of, would have 
covered all our View, and hindred us from tak. 
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—— 


onal to their own Bulks; that is, to the Ele. 
phant, leſs than to the Man, and to the Mite, 


of their Nerves and viſual Organs; and for thy 
Neceſlity of their Pr ſervation, and ſeeking thei 


from, or brought nearer the Chryſtalline Hy. WWF ob! 
mour, or (kceping the Retina at the fame D. ed 
{tance from that Humour) had it conſiſted of WW thc 
two Segments of a lets or greater Sphere, the Vi. Bo 


Or had 


of Spheres, leſs or greater, than thole "of ou 
Chryſtalline Humour that arc at preſent, we had 


ger or leſs than we now bchold them, which 
would have expoſed us to a thouſand dangercus 


peared. at ſome Paces Diſtance, and we have 


ing in any other Object; in a Word, beſides 
that we ſhould not have diſcovered that Magni- 
tude of Objects, which has the molt proper "and 
fir Analogy to us, which would have had a thou. 
ſang fatal Conſequences; had our Ey es magnil- 


60 
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| ca Objects, any thing conſiderably, we could 
| have (cen but a very ſmall part of them at once, 
| and rwenty dangerous things might have been in 


our Ways, which we could not have diſcovered, 
but by a great deal of Pains ; ſo that our progreſ- 
ſive Motions, muſt have been ſlower than thoſe of 


Reptils, and then every little Particle, likewiſe, 
would have been able to have damned up, and 
obſtructed our Sight; and had our Eyes diminiſh- 
ed Objects conſiderably, we could have ſeen 


them but faintly and indiſtinctly, all minute 
Bodies would have vaniſhed, and we might have 
been deſtroyed by thoſe which we thought at 4 
diſtance. In one Word, there are Infinities of 
different Ways, our Eyes might have poſſibly 
bcen formed, none of which could have brought 


with it, the Advantages the preſent Structure 


does. Can there be a more pregnant and con- 


vincing Evidence of the Being of an infinitely 


wiſe power, who out of the infinite poſſible Va- 
rictics, of diſadvantagious Fabricks of this Or- 


gan, has ſingled out that only one, that was beſt; 


| he certainly "deſerves not to enjoy the Bleſſings 


of his Eye- Sight, whoſe Mind is fo depraved, as 


not to acknowledge the Bounty and Wiſdom of 


tbe Author of his Nature, in the raviſhing and 
aſtoniſhing Structure of this noble Organ. 


8 XVI. Hcaring is the next Senſe in Dig— 
nity to Sceing, (for I reckon Feeling a gene- 
ral one, of which tlie Reſt are only particular 
Modifications) without which our Lives would 
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be very Comfortleſs. It is by Means of thj 
Senſe, we enjoy the Benefits of Converſation 
and the Pleaſures of Muſick; and by it we at 
fore warned of thoſe Dangers, our Eyes canny 
inform us of; and what can be more wonder. 
ful than that the ſame Medium of Air, ſbould 
ſerve us for ſo many different, yet neccllary 
Uſes: By it our Vapours are ſupported, and 
buoycd up to the higher Regions, to be there 
formed into Snow or Rain, according to the 
Exigencies of different Climates; by its Moti. 
on our Winds are produced, which ſail our Ships 
and purify our Atmoſphere; by drawing it in 
we live, and our Blood is fitted to perform its 
Circulation; by it, Sounds are conveyed to out 
Ears, and Scher Mens Thoughts to our Minds, 
The internal Parts of the Ear arc theſe, 1. The 
Meatus Auditorius, which is a contorted Pal. 
ſage for the outward Air, running firſt upwaid, 
and then downward; here arc many Glands, 
which ſeparate a viſcid glutinous Matter, which 
hinders Inſects, or any hurtful Thing, from cor- 
roding the Tympanum, which is a ſecond prin- 
cipal Part of the internal Ear. It is a thin Mem: 
brane, like the Head of a Drum, ſtretched up wy 
a bony Circle, behind which is the Barrels 
the Cavity of which there are four little 105 
called the Hammer, the Anvil, the Stirrup, and 
the Os orbiculare. . In this Barrel there arc tcve- 
ral Holes, one of which opens, behind the Pa. 


5 late of the Mouth, and reccives Air to (upply 
| thele 
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theſe Cavities, that have no Communication 


with the Air, coming in by the outward Ear. 


Next to the Barrel, is the Labyrinth, which ends 
in the Veſtibulum, and is followed by the Coch. 
lea, which is a Paſſage reſembling a Snail's Shell, 


ia it the Auditory Nerves terminate. Now when 
| a Sound is propagated in Undulations through 


the Air ( the Sonorous Body ſtriking the Ambi- 


ent Air, by many repeated Vibrations, excites 
thele Undulations in it, after the manner any 
heavy Body thrown into a ſtanding Lake, raiſes, 
in the Water, Waves in a Circle round it) theſe 
are gathered by the Concha, or external Ear, and 
| carticd through the Meatus Auditorius, to the 
| Tympanum or Drum, on which beating, the four 


| little Bones that are in the Barrel, are thereby 


moved ; and as the Drum is ſtruck by the exter- 
nal Air, after the ſame manner is the internal 


Air moved by theſe little Bones ; and this inter- 


nal Air, thus moved, makes an Impreſſion up- 


| on the Auditory Nerves, in the Labyrinth and 


Cochlea ; ſo that as the external Air ſtrikes the 
Drum, ſo does it move the Bones in the Barrel, 
toftrike the internal Air after the ſame manner; 
and as it is moved, ſo accordingly is the Impreſ- 


lion made upon the Auditory Nerves, and all 


this Apparatus ſeems intended, to hinder the 
dound from coming with too great Violence up- 


on theſe Netves; for we find that too ſudden, and 


| Violent a Noiſe, is ſlill able to diſturb theſe ſlen- 
| dr Tubcs, and ſometimes to diſorder them ſo, 


mung CEO 


for the Conveniencics of Life! Had it been mon 


_ Noile of our own Breath, would have Pierce 
our Ears like a Peal of Thunder; and the Mol. 

on of every little Atom would have robbed us d 
Reſt; and had this Senſe been any thing conſ. 
derably more dull, we ſhould have been in pro. 


our Hearing is nicely adjuſted to the Conveni. 
ences and Neceſſities of Life, which is a plain 
Inſtance of Deſign in the Fabrick of this Organ: 


maining Senles, which for Brevities lake | mul 
now omit. 


the Canals except the Arteries have Vatves, by 
which their Fluids are permitted to go fo: 5 
in their Courſe, but hindered from returning 
| back, all theſe Valves, opening toward the Term 


ting by the Preſſure of the Blood in a contrary 
Direction, and thereby obſtructing that back ward 


the Veins but in the Lymphatichs, the Latte 


that this laſt Channel always goes up the left lide, 
that by the Pulſation of chr great Artery, upan 
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as to deprive us of this Senſe. Now | now wie 
ly is this neceſſary and pleaſant Senſe CONtrive, 


exquiſite, then every little Noiſe had been capa 
ble of diſturbing us; the Buzzing of a Fly, ot the 


portion thereto deprived of al} the Pleaſures and 
Advantages thence ariſing: So that it is evident 


The ſame might be demonſtrated of the two re. 


8 XLII. I have before obſerved: that all 


of the natural Motion of theſe Fluids, but ſhut- 


Motion. Theſe Valves are viſible, not only in 


als and Ductus Thoracicus; and it is obſervable, 


* hich 


Y 
. * 
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: Thick it immediately lies, the Chyle may ay be pro- 
Ipelled upward. It is likewiſe remarkable, that 
all the Branches of the Arteries which go off, at 
[any (mall Diſtance from the Trunks, do all unite 
again in one Trunk, whole Branches communi- 


the Parts below the Obſtruction , which muſt 


than 5 to 7: And doubtleſs the odds is greater 


| of the leſs Preſſure of the Blood, againſt the ſides 


of 


cate with one another, and with others, as be- 
fore; and that for this wiſe End, that when any 
(mall Artery is obſtructed, or cut, the Blood may 
be brought by the communicating Branches, to 


| have otherwiſe been deprived of Nouriſnment. 
The Velocity of the Blood in the extreme Ar- 
| teries is conſiderably leſs, than that of the ſame. 
at the Heart, or its Entry into the Horta, becauſe. 
| it is of theſe extreme Arteries the Glands are 
| formed, and by them the Secretions are made, 
| which as was before demonſtrated, require dif- 
| ferent Velocities in the Blood, to ſecern the dif. 
| ferent Fluids in theſe Glands : This Diminution 
| of the Velocity is evident from the Proportions 
| Dr. James Keill, (to whoſe accurate Compen- 
| dium, of the Anatomy of Human Bodies, IJ have 
| always had recourſe, where my Memory failed me) 
has given us of all the Branches of rhe Arteries 
| tothe great Trunk, whereby it appears, the Di- 

| ameter of the Aorta, does not bear a greater Pro- 
portion, to the primary Branches of the Arteries, 


in the ſmaller Branches. How frugal has Nature 
been in the Structure of the Veins ! for becauſe 
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of theſe widening Channels, the Thicknet; of 
their Wall, is in proportion leis, than thoſe gf 
the Arteries. Beſides, that only thoſe Veins that 
run perpendicular to the Horizon, are endowc4 
with Valves, which ſtick to their Sides like ſo 
many Thimbles; which when the Blood prciles 
back, are filled, and fo ſtop its Paſſage, but ate 
compreſſed by the forward Motion of the Blood. 
Now theſe Valves were uſcleſs in other Veins, 
for their widening Channels, give no occaſion to 
Blood to puſh backward, its Gravity acting late. 
rally and not backward, as in thoſe perpendicu- 
lar to the Horizon; the ſmall Branches of theſe 
Veins, communicate with one another, for the 
| ſame Ends and Purpoſes that the Arteries did; 
and having now occaſion to ſpeak of the contain- 
ing Veſſels, I cannot omit here the wonderful 


Contrivance of Nature in the Poſition of the (e- 


veral Parts of the Fætus in the Uterns ; the Skull 
whereof in the firſt part of the time of its Geſta- 
tion, being very thin, large and only Membta— 
nous, the Thorax and Abdomen with the Limbs 


are ſo diſpoſed as to make the Head always e- 


merge out of the Fluid it lies in, or at leaſt pre- 
ſerves it in a Direction that it is ſtill upward, with 
its Face toward its Mother's Belly, but about the 
time of its Delivery the Skull thickens, and hat- 
dens, the Limbs and Members ſtretch out, and 
ſo the Head becomes the heavieſt place in the Bo- 
dy, whereby it tumbles over, and acquircs that 
Poſture which is fitteſt for its Delivery. Thele 
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are fi re fip gnal Inſtances of Counſel and Foreſi ght, in 


the Formation of theſe Organs and Parts, but 1 


haſten to a Cloſe. 


F XLVII. Having I think ſufficiently made 
out that great Truth, to wit, that we are won- 


derfully made, though I have pointed only at a 
{ew of thoſe lnftances that the Animal Fabrick 


2nd Occonomy affords, I now come to make a 
few general Obſervations under one Head, and 


and ſo to put a Cloſe to this Chapter, It is very 


| remarkable, that thoſe Animals, Plants and Mi- 
nerals, that are of moſt Uſe and Advantage to 
us, are ſuch as will grow almoſt in every Soil 
and Climate, and are more productive of their 
Kind than others, and are found in moſt Places. 
Thus Iron is found almoſt every where; Corn is 
the Product of all Soils and Climates, while o- 


ther more curious and nice Plants will only 


thrive in their proper Soils: Thus Hens, Geeſe, 


and Turkies are more productive than Crows, 


or Jackdaws, and Conies, and Harcs, than Fox 
es and Lyons; thus a Crane, which is but ſcur- 
vy Meat, lays but two Eggs, and the Alla, and 


ſome other Sea Fowls, but one; whereas the Par- 


tridge and the Pheaſant hath fifteen or twenty, 
and thoſe which lay fewer, and are of moſt va- 
luc for Food, lay oftner, as the Woodcock and 
the Dove, What is more admirable, than the 
Fitneſs of every Creature for the Uſe we make of 

him? The Docility of the Elephant, ſo long 


eisen in War, the Inſitiency of the Camel, 


for | 


1 

LH 
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for travelling in the parched and dry Deſarts; the 
Gentleneſs of the Sheep, the Cleanneſs, Beau. 
ty, Strength, and Swiftneſs of the Horſe, whobe 
Breath, Foam, and even Excrements are ſweet, 
and thereby ſo well fitted for our Uſe and Ser— 
vice? How frugally has Nature avoided any ut. 
| leſs Expence of Organs, when the Circumſtan. 
ces of the Animal would have rendered them 
ſo? Thus thoſe Animals that are flow of their 
Nature, have no very quick Sight, it being uſe. 


leſs to ſuch, ſince their Slownels allows them 


time to dwell longer on an Object, as Snails and 


| Moles ; but theſe that are endowed with a quick. 


er Motion, have brisker Eyes, and a more quick 
piercing Sight, as Hawks and Hares : Thoſe Ani. 
mals al ſo that have no Ears, have no Organs for 
making a Noiſe with; becauſe wanting Ears, 
theſe other would be uſeleſs, as Fiſhes and other 
Inhabitants of the watery Element. So allo, 
thoſe Animals which have Teeth on both Jaws, 
have but one Stomach, becauſe theſe Tecth ren- 
der more Stomachs uſeleſs; and thoſe Animals 
that have no upper Teeth or none at all, have 
three Stomachs to ſupply the Want of theſe 
Teeth; as in Beaſts, the Paunch, the Read, and 
the Feck ; and in all granivorous Birds, the Crop, 


the Echinus, and the Gizzard. A Man which 


has a bigger Brain in proportion to his Body than 
any other Animal, has a better and more caſily 
manageable Hand; whereas a Monkey that has 
little Brains, and conſequently Can have no great 
„ ED Ns alc 
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iſ iſe for much Dexterity, has not ſo well a ſhaped 
nor caſily applicable a Hand. Theſe, and a thou- 
and ſuch Inſtances of Wiſdom, Counſel, and 
Meliority in the Contrivance and Fabrick of the 
ſeveral Animals, may be gathered by any one 


who will conſult the Writings of natural Hiſto- 


rians. But thoſe who will not be convinced by 
the Inſtances 1 have brought, that there is a God 

who rules in the Kingdoms of the Earth, who 
numbered all our Parts, and appointed them out 
their ſeveral Ends and Uſes, lam afraid, will not 
be — upon by thoſe behind. 


The End of the fiſt Part. 
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To the Second P AR r. 


W N Efore the Reader takes he Trou: 
x |? "") o ble to enter on the Second Part, 
ir is fit he be apptiſed of a few 
N Things, that may prevent his miſe 
NEE taking my Meaning, in the more 
difficult Propoſitions, or may enable him to — 
through the whole with more Pleaſure. 

I. The firſt Chapter is intended only, as an 0 
Introduction to the two ſubſequent, to the third 
eſpecially; and for clearing up and demonſtrat- 
ing, in the moſt familiar and eaſy Way, the Nature 
and Properties of relative Infinites; the Foun- 

dations of the Arithmetick of Infinites, and the 
Structure built thereon, publiſhed by me in the 
former Edition of this Work, having been doubt- 
| ed of, or miſtaken by ſome. The whole now, 
l hope, v clear and unqueſtionable, I have bor. 2 
= rowed 
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rowed a few Things from the third Chapter, fo for 
the Eaſe of thoſe, who either might not haye 
Humour and Leiſure, or might not have applied 
themſelves ſufficiently to ſuch Studies, as to he 
able to go quite through that Chapter, and per 
might be content to ſee this curious Speculati 
on eſtabliſhed here. 

II. The ſecond Chapter contains many Parti. 
culars of Weight and Moment. The Foundz. 
tion is this: The ſupreme Creator of all Things, 
and the whole Syſtem of Creatures, from the 
higheſt Seraphim down to brute Matter, ate 
here together conſidered as it were an infinite 
Cone, (like the Shadow of the dark ſide of the 
Earth, circumſcribed by the Light of the Sun 
in the empty Spaces of our Syſtem}, ) whole 
| Baſe is the ſupreme and abſolute Infinite, the 
Origin of the Being and Faculties of all cre- 
ated Things; and its Body, is the whole Syſtem 
of Creatures, from the higheſt ſpiritual Intelli 


gence, deſcending, in a perpetual Subordina- 


tion, and continual Scale, down to brute Mat- 


ter; or if there be any Creature lower than this. 


It is true, in this Metaphor or Reſcmblance, 


the Baſe is to be ſuppoſed at an abſolutely infi. 
nite Diſtance, from the Body of the Cone, (as 


the Sun, whole Rays define the dark Cone of 


the Earth's Shadow, is diſtant from the Earth: 


But then, as all the Sections in a Cone, paral- 


jel to the Baſe, are ſimilar to the Baſe, and to 


cach other; So in this perpetual Scalc of Crea- 
2 tures, 
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tures, confidered in one View, together with 
their Creator, every Species and Set of Crca- 
tures is ſimilar to the Bale, and to every other 
Species and Sct of Creatures, from the higheſt 
to the loweſt, 2. e. every Species and Set of 
Creatures of a higher Order, has the great Line- 
aments, and prominent Out-lines of their Bale, 
the Origin of all Being and Perfections, more 
trongly, clearly, and largely repteſented and 

expreſled on, and by them; and every Species 

and Set of Creatures of a lower Order, has the 

lame Lineaments and Characters repreſented and 

expreſſed on, and by them, but in a more weak, 
more faint, and more contracted Manner. And 
1s Life, Activity, and Fecundity are among 
the molt univerlal, primitive, and original Qua- 

litics of the Bale, the Source, and Origin of all 
Being and Perfections: So every Species of 
Creatures, and each Individual of every Species, 
muſt in a higher or lower Degree, according to 
their Rank in the Scale of Exiſtence, partake of 
thole primitive and original Qualitics. If this 
Principle and Foundation, thus ſhadowed our, 
may be allowed me, and ſure methinks, it is 
evident from the Nature of Things 4 Priori, 


from all Experiments and Obſervations hither- 


to made on our material Syſtem of Things a 
Poſteriori, and even from the moſt genuine and 
imple Reflections of our Minds within Our lelves: 
Then it Will tollow, 
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I. That there is a perpetual Analogy, ( Puy. 
ſical not Mathematical) running on in a Chain, 
through the whole Syſtem of Creatures, up to 
their Creator. 


Il. That the Viſible are Images of the Inviſ. 
ble, the Senſible of the Inlenſible, the Ecty. 


pal of the Archetyppal, the Creatures of the 
Creator, at an abſolutely infinite Diſtance. 


III. That the Arguments from the Attributes 


of the Creator, to the Qualities of the Creatute, 


with due regard to the abſolutely infinite Dif- 


' tance, is juſt and concluſive ; & vice verſa. 
IV. That, as there are Objects intirely Oppo- 
ſite and diſparata, ſo there muſt be Faculties in 


intelligent Creatures, ſuited to thoſe different 


Objcas, differing according to the Diverſity of 
the Objects. 

V. That if Gravitation be the Principle of 
Activity in Bodies; that of Re. union, with their 


Origin, muſt, by this analogical Neceſſity, be the 


Principle of Action in Spirits. 

VI. That material Subſtances are the ſame 
with ſpiritual Subſtances, of the higher Orders, 
at an infinite Diſtance, or that material Subſtan- 


ces are ſpiritual Subſtances infinitely condenſed 
or contracted, ſince in the Scale of Exiſtence, 
the firſt are luppolcd z at an infinite Diſtance from 


the latter. 


VII. That there is ſome Analogy between the 


Conſtitution, Temperaments, and Complexions 


of 1) e Being, and the known different Ic. 


tures, 


) 


f 


Obedience to the divine Attraction and Draw- 


and of all his Images in a proper Subordinati- 


_ cing and publiſhing thete Speculations ; If any 
_ Perſon ſhall think fit to controvert them, he may 
do it very ſafely for me. For being ſatisfied in 


„ PREFACE 
tures, "Elements, and Faculties of material Sub- 
ſtances. 

TaesE, I think, as 6 they are neceſſary Conſe- 
quences from the preceeding Principle, ſo they 
are the main Pillars, and ſome of the principal 
Propoſitions of this ſecond Chapter, which, if 
underſtood and granted, every Thing elſe will 
either be eaſily received, or may be ſafely reject- 
ed, without any Hazard to the main Syſtem. 

AFTER all, ſeeing my whole Intention and 
Deſign, in advancing and publiſhing theſe Spe- 
culations, was to beget in the Minds of Men, 
noble, generous, and magnificent Sentiments, 
of God and his Works, that thereby they might 
be more powerfully engaged, to love, adore, 
and lerve Him; to convince them of the De- 
generacy and Corruption of the whole Race of 
Mankind; of the Neceſſity of expanding and 
cultivating their ſuperior Facultics, by a faithful 


ings in their Hearts ; and thereby, of begetting 
in their Souls, Charity, or the pure Love of God, 


on: All which can by no other Means be brought 
about, but by a careful copying after, and imita- 
ting the Model and Pattern the BLESSED ]JE- 
SUS has (ct us in his Life and Doctrine: 11ay, 
fince this was my whole End and Aim, in advan- 
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the Honeſty and Simplicity of my latcidion: 2nd 
of the Ute and Benefit theſe Speculations hae 
been to my ſelf for theſe Ends and Purpoſcs;! 
am firmly reſolved, not to ſpend my Time in 
idle Diſputes. If Others differ with me, about 
the Truth and Reality of theſe Speculation, ot 
their Uictulnels to, and Influence on the Engy 
propoicd, or arc not diſpoſed to reliſh or receiye 
them, they may let them alone or reject them; 
it is cqual to me. All 1 ſhall be ever prevailed 
on to do, in ſuch a Cale (excepting always, in 
calc thoſe who either are my lawful Superior, 
or whom 1 look on my lelf obliged in Conſci 
ence to obey, ſhall command other wile,) ſhall 
be; to amend, alter, or retract what J ſhall be 
| perſuaded is amils in the future Editions of this 
Work, if it ſhall have any more. 
III. The third Chapter is what the reverend 
and ingenious Mr. John Craig (cnt me about 
ſevgn Years ago, when I deſircd him (being low 
in my Health, and otherwile engaged) to write 
me down his Thoughts on, correct or alter, what 
I had formerly publiſhed on this Head in the firſt 
Edition of this Work, in order to a lecond Edi- 
tion. {have altered or added nothing, but one 
Note before his Aaaditions, and that in Iralick 
Characters. 
To conclude, if any Perſon, by cher of the 
Parts of this Work, ſhall be moved to adore, 


_ worſhip, or love the lovely and adorable Author 


of is Being, (who is wonderful in all his Works, 
85 and 
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and great in the leaſt; ;) 1 fay, if any one ſhall 

be wrought on thereby to love him more, or 

ſerve him better, I ſhall have the whole Reward 

of my Labour, having intended it ſolely for his 

Glory, and the Good of my Fellow Creatures; 
and having, I hope, in the whole, and cach ſin— 

gle Part, as far as my Weakneſs and Corruption 
would permit, diſengaged my ſelf from all ſi- 

niſter Ends, from all Fraud, Malice, Vain-glory | 

| and ao 
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Second P A R . 


"Chr; 1 


Of the the Nature and Kinds of Infinites, of 
| ſome of their reſpective Qualities, and of a 
new Arithmetick of Infinites. 


HE Introduction. pag. 
1. Def. I. Quantity defined, and explain 
ed. 2 
Def. II. Body defined and explained. we 
Def, Ill. The Principle of Activity in Bodies, 
defined and explained. p. 3. 
Def. IV. Spirit defined and explained. -— We» 
Def. V. The Principle of . Action in Spirits, de. 
fined and explained. „Abit 


Def. VI. The Nature of Finitude . 1 


explained. 


Def. VII. The Nature of Infinitude defined = 
explained, ihc 


Schol. 


* 


oops — 


The C O N TENTS. 
hol. The Nature of infinite Progreſi * de- 


ned and explained. * 
Def. VIII. Relative Infinitude, defined ied ex- 
lained. p.7 


«hol. The Diviſion of relative Infinitude into 

infinitely Great and Little, explained. p. 8 
| Def. IX. Relative N othing on ra and explain- 
ed. ibid 


| Def. X. The Nature of indefnite net <1 
| defined and explained. 


| Schol, The Nature and Kinds of Indefites far 
| ther explained. 0.10 
Def. XI. Supreme Infinitude explained. p. 12 
Def. XII. Abſolute Nothing explained p. 13 
Tuo Axioms about the Nature of Finitude 
and Infinitude, and the Meaſure of Quan- 
tity explained. e 
Prop. Quantity may be increaſed or 8 
in infinitum. : bw” 
Two different Demonſtrations of this Pro. 
e p. 14 and IF 
Coroll. I. The greateſt Relative, Infinite or 
| Nothing, not aſſi H „„ 
| Caroll, II. The Difference between relative. 


Ingfinites or N 2 and Finites explain- 
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Nature and Qualities of IIA. 


nites, and the other Subjects of this Chapter 
are; we ſhall begin with Definitions and Ax- 
ioms, and proceed to ſome general Propoſiti- 
, demonſtrated after the plaineſt manner, 
till 
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THAT we may reaſon, as cau- 
+] tiouſly as poſlibly we can, a- 


ſo far removed from the com- 
mon Way of Thinking, as the 
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2 Phflolophral Principles 


till we obtain Principles to found our cole. 
quent Reaſonings on; and then draw ſuch 


Corollaries, from the ſeveral Parts, or from 


the whole, as ariſing neceſſarily from them, 


may be of uſe eo aſcertain ſome Speculations 


| advanced in the foregoing Treatiſe ; or may 
otherwiſe help to conduct the Underſtand. 
ing in thoſe other Sciences, where they may 
find a Place. 


| Definition l. 


QUANTITY is what may be increaſed or 


diminiſhed. 
Tuovch this Definition may not exhauſt the 


metaphyſical Nature of Quantity ; yet it points 
out that Quality in it, that is here chiefly re- 


garded ; for every Quantity may be increaſed 
or diminiſhed, and that continually, as Then be 
afterwards ſhown. 


_ Definition l. 


A BODY is an extended, impenetrable, oa 


ſive, diviſible, unintelligent 'Sabftance.. 


I Thais Definition allo, though it exhauſt not the 
internal Eſſence and intimate Nature of Matter, 


yet it ſums up its ſenſible and moſt conſtant 
| Qualities, by which it is diſtinguiſhed from eve. 
ry thing 0 


Def. 


Definition lll 


THE inherent Principle of Activity, in the 


gteat Bodies of the Univerſe, is Gravitation or 


ſomething analogous thereto. 
__ Tro' Iam perfectly convinced, from the Sim- 


llicity and Uniformity of the divine Nature, 


and of all his Works, that there is ſome one 


reat and univerſal Principle, running through 


the whole Syſtem of Creatures analogically, and 
congruous to their relative Natures; which is 
the lame in ail Bodies great and ſmall, and the 
Origin of all their natural Actions upon one 


another, with regard to their different Circum- 


ſtances; and that there is not a differcnt Prin- 
ciple for the natural Actions of the leſſer Bo- 
dies from that which is the Principle of the na- 
tural Actions of the greater Bodies of the Uni— 
verſe, but one and the ſame Principle in both, 
acting differently in different Circumſtances : 
vet ſince Gravitation, or ſomething analogous 
thereto, ſeems neceſſary for accounting for the 
conſtant and regular Motions, and Actions up- 
on one another, of the great Bodies of the 
Univerſe; Gravitation or ſomething analogous 
thereto muſt be a neceſſary Conlequence in the 
greater Bodies of the Univerſe, of this more 
univerſal Principlc, and the Ora of the Acti- 


vity of Bodies. 
Def.- 
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Definition IV. 


A SPIRIT is an extended, penetrable, ac. 
tive, indiviſible, intelligent Subſtance, 

Body and Spirit arc in every other Quality 
oppolite, except in Extenſion; therefore 2; 
the forgoing Definition of Body ſumms up its 
ſenſible and moſt conſtant Qualities, ſo to aſſign 
the Definition of Spirit, there was nothing to 
be done, but to join the oppoſite Qualities of 
Body, to that of Extenſu on or extended Sub- 
ſtance. 


Definition V. 
Tur Principle of Action in ſpiritual Sub- 
ſtances is, or ought to be, that eſſential one 


_ of REUNION with the Origin of their Being, 


impreſſed on every individual of this Rank of 
Creatures. | 


"THE univerſal Principle of Aion, men- 7 
tioned in the third Definition, that runs through b 
all the Hſtem of Creatures, muſt analogicalj = 
be carried through every individual of Hiritu. 5 
_ al Beings, and can be nothing but this etlentiil l 
Principle of REUNION with the Origin of i 
their Being, as mall be afterwards demonſtrated 


| at large, 


Def. 


1 
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Definition VI. 


A finite Quantity is that, of which the 


Bounds or Limits, beyond which it cannot 


reach, are aſſignable. . 
Tuus a Line is finite, when both its Ex. 


tremities are given, or the Points which are 


its Limits, beyond which it cannot reach, are 
aſſignable : An Area is finite, when its termi— 


nating Lines are af/zzgnable; a Solid is finite, 
when its terminating Planes are enable; a 
Number is finite, when the Unities (which are 
its Limits) of which it conſiſts, or the Bounds 


beyond which it cannot reach, are 2 uable. 
Definition VII. 


AN infinite Quantity (in its ſimpleſt Na- 


ture and loweſt Degree) is that, ſome one 
or more of the Limits or Bounds of which, 
beyond which it cannot reach, arc not n- 


— JD 


Tubus a right Line, one or both of whoſe 
Extremities are not %% nable, or the Points 


beyond which it cannot reach, are not aſ- 


ſignable, is an infinite right Line. An Area, 


one or more of whole terminating Lines 


are not aſſignable, is an infinite Area; a Ga. 
lid, one or more of whole terminating Planes 
C ne are 
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6 Philoſophical Þrincinles © 
are not aſſignable, is an infinite Solid. A Num. 
ber, increaſing continually, whole laſt Tncre(e 
is not aſſignable, or the Bounds, beyond which 
it cannot reach, are not aſſignable, will at 1; 
make an infinite Number. 1 


AN infinite Number may be ſuppos'd to be 
generated by the perpetual Addition of a finite 
Number to it ſelf, Thus 1 IT, 


Cc. a AAA a &c. become infinite. 
Or, it may be ſuppoſed to be generated, by 
the perpetual Addition of finite Numbers, in. 


creaſing in a regular Progreſſion, and in one 


conſtant Proportion one to another. Thus 
I + 2 + 4 + 8 + ts, Cc. (where the 
finite Terms perpetually increaſe in the Ratio 
of 1to2.) and 1 +a+ a —& ＋ 4 Ge. 


(here the finite Terms perpetually increaſe 


in the Ratio of 1 to 4) become infinite. 


And it is the ſame in all other infinite 
Series, regularly generated; or laſtly, the 


infinite Number may be ſuppoſed to be ge- 


nerated by the perpetual Addition of finite 
Numbers, in no certain proportion one to 


another, nor in any regular Progreſſion, ſuch 
as 7+1 4305-55-22 A 25 Oc. Of theſe laſt 
Kinds ot Inlinites we have here no Conk- 
deration; for being of no conſtant or regu- 
lar Nature, but merely caſual and fortuitous, 


the 


[| | 


"i Religion, 


ey can afford no Medium for reaſoning. 
The principal Deſign of this Chapter, ſo far 
15 it concerns theſe two Kinds of Infinites, 


is to find out a Method for reſolving the 


ſecond Kind of Infinites into the firſt, when 


it is poſſible 3 in order then to obtain a juſt 
Nocton of theſe Infinites, let us firſt diſtin- 


guiſn Infinite in general, into relative or crea- 


turely Infinite, and Supreme or ABSOLUTE 


Infinite (of which the firſt is but a created 


Image or Picture, as will be afterwards ſnewn) 
let © ſtand for Finite in general, and oo ſtand 
for Infinite in general as they reſpect Num- 
bers; then © 1 and co r will be finite and 
infinite (as they reſpect Numbers) of the low- 
eſt Degree and ſimpleſt Nature; Unity being : 


the 28 85 Number. 
22 VIII. 


Relative Infinite (in its ſimpleſt Nature 
and loweſt Degree) is an infinite Quantity, 


2s it ſtands related to a given Finite, by the 
perpetual Addition of which to it ſelf it is 


generated. 
Tus o 1, is 2 . Infinite, as it 


ſtands related to 1, a given Finite, by the 


perpetual Addition of which to it ſelf, it is 


generated; that is, O 1 = I +1 +1 t n 


T 1 &c. And < 4 is a relative Infinite, 


Parr. II. 8 h a5 


© 8 Philoſophical Pzinciples 
| 5 5 as it ſtands related to the given Finite 2, 50 
N the perpetual Addition of which to it ſclf it 


is generated, or „ 4 =a a+ a+at 
l „„ Td ring 


Scholium. 


IN the ſame Relation, that relative Inj. 
nite ſtands above a given Finite in aſcending, 
in the ſame may another Quantity be ſupp 
ſed to ſtand below it in deſcending, in which 


| SCECaſe, we ſhall have a relative infinitely great 101 
| Quantity in aſcending above the given Fi : 
| nite; and a relative infinitely little Quanti. rel 
By ty in deſcending below it. So that relative 
| Infinite in general may be aptly diſtinguiſh 8 
ed, in reſpect of the given Finite, into 7. Ne 
| late infinitely great, and relative infinite- thi 
| ty little, For brevity ſake, we ſhall cal iy 
| the firſt relative Infinite, the ſecond relative by 
| Nothing. | tw 
| ERS V 1 of 
| _ Definition IX. gt 
j Relative Nothing (in its ſimpleſt Nature , 
l| and loweſt Degree) is an 7nfimitely little 4; 
l Quantity, as it ſtands related to a given Finite, m 
| by the perpetual Subſtraction of which from it "7 
| ſelf it is generated. Let o ſtand for Relative _ 
if Nothing. „ 5 uf 
| Tubus nis a relative infinitely lil + 
li Quantity, as it ſtands related to Unity, b) the 

[| 
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2 


perperual Subſtraction of which from it ſelf, 
it is generated; that is01 =1 —1T 1 — 
1 FI1I—I1FI—L Oc. andoa is an infi- 
nitely little Quantity, as it ſtands related to 


the given Finite 4, by the perpetual Sabi. 
| Rion of which fr6mn it ſelf, it is generated; that 


10% =4 — 4 Fa 4 4e 2 11-2411; 


I 


| Definition * *. 
AN indefinite Quantity (in its Fr mpleſt Na- 


ture and loweſt Degree) is ſome mean Propot- 


tional, between Finite, and relative Infinite * 
relative Nothing. 1 40 
FOR. as in deſcending from 1 to o, we do 
not immediately ſlip trom finite to relative 
Nothing, but muſt neceſſarily paſs through 
the intermediate Steps 3, I, 4, 3. Or. in Atith- 
metical Progreſſions; and in aſcending. from 


to » we muſt paſs through the Steps b& 
tween both 2, 3, 4, 5, Ce. in the 9 Kind 


of Progreſſions. So in the Geometrical Pro- : 
greſſions, in deſcending from x to o, we m 

pals through theſe mean Proportionals?;/0* Yo | 
% rc. and in the lame Progreſſions, in aſcen- : 


ding from 1 to , we muſt Pals through the 


mean Proportionals } w n & *o/ & » Ot. 
and theſe we call lee. Thus in Geo. 
metry, if we could imagine a Circle; did wn 
upon the ſumm of a finite right Line repre- 
lenting Ly and an infinite right Line repre- 
0.62 ſenting 


to A err be 
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feving » I, as a Diameter. A Perpendicy 
lar erected on the Point where theſe two Lines 
meet, reaching the Circumference, would re. 


preſent the indefinite right Line implied by 


"5/0 1. Let V ſtand for ſuch — Quan. 
tities ia * 5 


3 cholium. 


Uniry being the ſimpleſt Soles Number 


by conſequence  1= 1 1 3 1 ler 
mut be the ſimpleſt infinitely great Num- 
ber. Andot=1 —1+1-—1--1 s. 
Sy muſt be the ſimpleſt infinitely [mall Number, 
And by reaſon the greater the Number deno- 


minating the Root is, the leſs the Root it (elf 
will be, therefore i (= to any finite 


Number greater than Unity) will be the ſim. 


pleſt Indefinite. Put Py 12 ys there- 


fore &L = Ly. but L = (as will be 
ſeen by the laſt Chapter) therefore % * » 
Ly. that is ==1=Ly. But 1 may be the 
| Logarithm of any finite Number, greater 
155 than Unity, in the Scale of Proportionals 
1. a. ab. 4. a*. c. therefore / 1 may 


be any finite Number greater than Unity. The 
Indefinites of the firſt Degree, that is where: 


in the Number denominating the Root is an 
Integer, may be univerſally thus expreſſed 


| my/— m =1=] 7 m D Tal m * 1 m 
I 


es 


TY mx 2MXx3m IT mx "2m x Z mx 
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* 


6 — 


— — 


m IK 2 2M+1 , 1 m 1x 2m * 


— — 
4 


3 
3-6 _- Cc. NowW as 0 1 I. 


m 


I Se. and 01=1—1-- —L—IFLI—_I, Oc. 
iT o I. are of the ſim 1 N 
allo are they of the ark Degree. The 
ſuperior Degrees being generated of «, Tat. 
ter the ſame Manner that „ 1 is of Is for if 
we add s 1, perpetually to it ſelf, we ſhall 


have a e. inſiuitely great Quantity, of 


the ſimpleſt Nature in its Kind, but of. A 


higher Degree, viz. © 1 + ® [ ＋ * x 


® 1 Oc. "=1+1 +1 1 ec. 9 5 


e +1 c. Ni Cre. 


r. = (Since a perperual Addition of any 


Quantity to it lelt, is equal to a Mul iplicati- 
on by 1) <0 er PPI ＋EIACr rc. 
CE IX „ 1 80 ache. 
= ©. X Pa PAFA a EA OC. = © X 


=". "a. After the ſame manner 01 =1—_ 
Fi- III c. If ſubſtracted perpetually 


from it ſelf it becomes O1—0 170 I—0I Oc. 


. Cc. —.— . — . 


11 Cc. 112 Fi- Iii OC. — 
i- i- FIi—1 he. ＋ &c. = (ſince a per- 


petual cubſtrattion of a Quantity from it ſelf 
is the lame with a Diviſion by « * 1— 1 


— * m 


C0 3 N 
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. tk 0-1 N 
2 2 O N 
| E „ A 
8 Sc. O;. Thus we have WM capa 
a relative Nothing leſs than'o, bur of a ſupe. ny \ 
rior Degree; for as relative infinitely great whi 
Numbers increaſe in their Value, by being to a 
. raiſed to ſuperior Degrees, ſo relative infinite 
titthe decreaſe, becauſe the firſt perpetually 
aſcend from Finite, the latter deſcend perpetts 
| ally further from it. And thus all the De- ] 
grees, that finite Quantities admit of, may be ble 
formed from relative Infinites and Nothing mu 
And as we have Indefinites / between 1 and tht 
Infinite in aſcending, and /o between 1 and Qu 
o, in deſcending, to analogous to their Natures del 
we have the ſuperior Degrees v "and", Ml 
Nature in all theſe Calcs admitting of no re 
Bounds nor Limits. x Q 
WL gi 
| Definition =. C 
f 0 
Abſolute or SUPREME Infinite, in a pro- 
per Senſe, is one, Individual, admitting of 
neither Increaſe, nor Diminution, or of any C 
Operation that mathematical Quantity is (ab WM 
Re to. 
Tn IS will bs better underſtood afterwards. 
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Definition 1 


Abſolute Nothing in a proper Senſe i is neither 
capable of increaſing nor diminiſhing, nor of 4. 


ny wiſe altering any Mathematical Quantity to 


which it is applied, but ſtands in full oppolition 
to e Infinite. 


Axioms. 


J. That which i is greater or leſs than any, c 
ble finite Quantity, how great or little loever, 
muſt be a relative Infinite, Indefinite, or No- 
thing, and which of all theſe Three, the given 
Quantity is, the State of the Caſe will always 


determine. 


BEs IDEs, Infinite, Tudefinite, and Nothing, 
relatively conſidered, we have no Ideas of 


Quantity, and the Definitions of theſe already 


given, applicd to the State of the Caſe under 
Conſideration, will always determine. which 


of theſe the Quantity aſſigned muſt be. 


1]. Number being the ſimpleſt Meaſure of 
Quantity, and a proper Unity being the Mea- 


| ſure of all Number, a Proper. Unity is the 


Meature of all Quantity. 

Thar Unity is the Meaſure of All In- 
tegers is evident: And in FraQtions, the 
Denominator determines the proper Unity, 

'C c +. webt 


+ Is hg —— Ing — — 
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_ finition 4. and Axiom 1. Quantity may be 


Part, and out of "ve Remainder, you may 


alſo take out any 5 Part, for the ſame Rea 


ſon that you can take it out of the firſt giyen 
ani A B, and ſo on continually, and 


whereof the Numerator determines the Num. wy 
ber. Wherefore in the following Propoſition; 
inſtcad of Quantity, we ſhall frequently uſe its ſince 
| Meaſure Number, to expreſs their Meaning Ren 
and to demonſtrate their Truth, 1 


1 
 Propoſi tions. | giv 
I. Quantity may be increaſed or diminiſte Qu 
in | us EE q. 
Cs 1. That Quantity may be encreaſa 
in n Infinitum, is evident from hence; that ſince 
it is certain, a finite Quantity may be added to | 
a Finite, what may be once done, may be done Y 
again and again, and conſequently may be done 0 
any Number of Times, greater than any fi- oy 


nite Number how great loc ver, that is by De- 


increaſed in Infinitum. 

CASE 2. That Quantity may be diminiſt- 
ed in N is evident from hence, that 
out of 414 Nor el m n m i HT I 


8 — . [3 


the gi- „ n n n n 


ven Quantity AB, - by the Sixth Book of 


Euclid , you may take out any given. - 


yet 


of Religion. i 15 


yer you ſhall never reach the Extremity B, 


emainder. That is, you may take out 


m 
- Parts in a certain. Proportion out of the 


q. e. d. 
| Another + Demonſration of both Caſes. 


E 
j. monſtration, that Quantity may be increaſed or 
, diminiſhed in Infinite. 5 . 


ſince the „ Part is Rill leſs than the whole 


| given Quantity AB perpetually, that is, the 
Quantity AB may be divided in — 


The Incommenſurability of furd Quantities 
to rational ones, as they are called, is a full De- 
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Let ABCD be a 8. whoſe © Diagonal 
is BD, putting the Side AD=1. Then is 
AD to DB, as 1 to /1. Take, in the Side 

AD, aPartPp the leaſt poſlible, draw P M. 
pP u. parallel to AB and R parallel to AD. 


Since the Triangles BAD and MR arc f. 


milar, Rm will ſtill be to n Mü as 1 to 1. 


therefore it is impoſſible to find in AD a 


Part how ſmall ſoever, that taken, any fl. 
nite Number of Times, how great loever, 
ſhould be equal to m M. So that let AD 
be divided into Parts how ſmall ſoever, and 
how many loever, yet ſtill DB may be fur 


ther divided. That is per Def. 5. and 4. 


and Axiom 1. DB may be divided in If. 


tum, and AD increas d in inſinitum. q. e. d. 


Cal. 


E Retigion, 


E orollary I. 


HENCE it is evident, that to aſſign the ab. il 
ſolutely greateſt relative Infinite, or the abſo- 14 
lutely leaſt relative Nothing is a plain Conta. 
dition, ſecing both theſe are ſtill Mathemati- =—_ 
cal Quantities, (as is plain from Def. 1. 4. and | '' 
5, and ſhall be afterwards further demonſtrat- 

. &d;) and ſo by this Propoſition, are capable of 
further Increaſe or Diminution ; and ſo the al- 
ſigned can neither be the greateſt, nor leaſt ab 

buch. 


1 


Corolla U. 


Hen ce, and from Def. 4. and 5, we way 
diſcover wherein the ſpecificx Difference be- 
tween Finites and relative Infinites or Nothings = 
| conſiſts: To wit, in the limited Increaſe or Di- in 
minution of the ſormer, and in the Perpetuity 1 
of the Increaſe or Diminution of the latter; for 
as ſoon as the Increaſe or Diminution in theſe 
latter Stops, they become limited and aſſigna- 
ble, and conſequently Finite, and thereby, no 
Part of the deſired Infinite. 


| Gorell. 
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| HH 
| Corollary - 

1 HENCE it appears, that an Infinite of either FR 
5 ae is (as to all Arithmetical Operations on i, Ned b 
| with due Regard to the Perpetuity of its In 1 
i creaſe, or Diminution ) of the Nature of a . 
9 unknown Quantity in Algebra. For as in this 

from the State of the Problem, we perforn 

\'$ Arithmetical Operations on it, as it were known, 

7 and thereby we ſometimes do, and ſometime, H 


do not determine its Value, but by Approxima. 
tion: So on this, we may perform the like 


j 90 | 
| . Operations as upon an unknown Quantity, with Mu 
| due Regard to its particular Nature, and the State ot 
of the Problem, and thereby often diſcover the but 
i ſpe cifick Genius of its Progreſſion, which is al- * 
il ways regular and harmonious, as will be alter 1 
li : wards een. 115 ” 

}  Propoſa tion u. 

| - Voiry divided by an infinite Number of Uni 

| view: makes the ns relative Nothing in 
| "Ora I= 0. 
| Demonſtrat. 1 i+r +'x Þ+1 1+ ae. 5 
id per Def. 4. and o1 =1 —1 I, L— I &c. fer ” 
It Def. 5. divide 1, by 1 1+ 11-FI c. and tl 
li} buy the common: 8 of Algebra, you 0 
= | ſhall have 1 +1 +1 TT (> &C, Fro Tl 


à— F—‚„—„—̈ö e =0, 46 
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Corollary I; 
FROM hence it is evident, that Unity divid- 
ed by relative Nothing is equal to o 1. for 


iii —1F1— Cc. =0) 1-(1+r TT 


Fl Cc. oo I therefore » 5 
: | Corollary I. 


HENCE alſo it follows, that „ x © t. 
But this may be demonſtrated otherwiſe thus. 
„ISI Oc per Def. 4 
Multiply both by o, and then it is, «„ 0=o15- 
oon &c. = 0x 111 +1+1 c. 
but by Prop, 2.0 =S . and I +111 @&c. 
. therefore * © = S XxX =O =1 * 
. 


 Propoſ ton III. 


As Finite in general is to relative Infinite - 
in general, ſo is relative Nothing to 1 
That is o: :: O: 1. 

* By 1. Corollary Prop. 2.4 = 

Multiply both by © then = „ © 
i that hot == © o. acts x 
071; 6 e ee eee 


2 — — . EL gene rey bz»; ; 2 — A N 
. — . 


| Croll I, oP 2.5 "= o therefore Z 5 
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Propoſition. IV. 
Relative Nothing is a real mathemuticy 
Quantity, and implies the leaſt Part of the Fi 


| nite, to which it is related or compared. 


Demonſtrat. This is evident from the Ge. 


neration of relative Nothing, aſſig ned in Def 


5. But to demonſtrate the Propoſition, with. 


out Regard to this Definition, let AH inf. 


nitely produced from A, be divided into e. 


qual Parts AB, BC, CD, DE, &c. 50 tha 


an equal Þ 


Part of ———— 7 —— 
this Line © 
may denote any Number.  Suppoſing AB =1, 
let x denote any Number; tor Example x 
"=D, y=Ab, then * mo common Rules 


8: * 


1 * 
of Diviſion — 2 —— . 
2 1 4 * . 


Now ſuppole b ine . to B, "then 


; J—x= Bb R but * — x e x 5 


JS 


. eye. by Def. 4. that my 0 


＋ 1 1 1 Oc. therefore S==+= -+- 1 
ce, But by Suppoſition A Bj X=1 "rherefaje 


— — = 1+1 Er * Cc. = o I, But b) 


—c_ 
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and conſequently 5 =0. But ; being a real 
Mathematical Quantity, by Def. 1. o alſo muſt 
| hea rcal Mathematical Quantity, and the leaſt 
part of Unity to which it ſtands related or com- 


pared. . e. d. 
Corollary I. 


SINCE © aſcends from the given Finite i in 
the ſame Manner that o deſcends below it, and 
ſince o is a real Mathematical Quantity, ſo alſo 
muſt the « be. Andas o is the leaſt relatively 
below it in its own Order, ſo is « the greateſt 


relatively above it in its Order, but both below = 


and above theſe, we may deſcend or aſcend in a 


higher Order or Ve; without Bounds or 
Limits. 


Coraltey. 1. 


"Wann A * is aid to meet with" its 
Alymprot , and when in the common Hyper- 


— — —— 


I 
bola we obtain the Area or in the 


Example propoſed we put y = x, in theſe. 
and ſuch like Caſes we mean only, that in 
the firſt Caſe the 'Ordinate is infinitely little, 
in the ſecond, we mean the leaſt Part of the 
Abſciſs, and in the third that y and x muſt 
differ only by an infinitely little Part of x, or 
- only z and not that they ate abſolutely, 
equal, 


— - = — 3 _ -—— — 5 PRs. — 2 — — — — — > —— - wo 
* - 
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equal, elſe there would be no Diviſion, and 
conſequently no Quotient, as ſhall be after wargz 
Rn. FR 


Corollary Ill. 


— PI- 1 Cc. iii Tt 


Cc. Since tio 2 =.» + 1414-441 


1—1 


c. as is evident from the common Rules of 
Diviſion, [ſeeing the two firſt Terms only effect 
the Quotient, (all the reſt being but Repetitions 
of the ſame Terms ;) and laſtly, ſeeing the ſame 
Quotient is obtained whether the Diviſor be 
1-1 or1—1 TI—1+1—1 Cc. the reiters- 


ted Multiplication of the Quotient upon the 


Diviſor, producing the ſame Effect (in the ac- 
tual Operation of the Diviſion) which ſoever 
of the Diviſors we chooſe, we may ſafely put 
in common Caſes 1 —1 or 2 —2 or a —2 
for- 8. - N „ 


Corollary IV. 


FROM hence, and Def. 4. we may diſco- 


ver the true meaning of the Expreſſion, when 
it is ſaid a Quantity is greater than Infinite, 
or one Infinite is greater than another. In 
| theſe and the like Expreſſions « 1 = 1 + 4 


| of Religion, = 


1 Et c. is always ſuppoſed t the com- 1 
mon Standard or Meaſure, to which all others = 
arc compared, Proper Unity being by Ax- {| 
im 2. the common Meaſure of all Quantity, _ 8 
and when a Quantity x is ſaid to be greater = 1 

than Infinite, the meaning is, that it may be — .- 

an Infinite, greater than 1. and when © 2 1 

1 is ſaid to be greater than 1, it is no more „ i 

| than to ſay 2 <1. In all theſe relative Infinites 4 

f admitting of Compariſon, there is ſtill a par- l 

„cala Finite, to which each reſpectively are =_ 

related, and it is on theſe Finites, that the com- Wl 

s paring the Infinites among themſelves is found. 9 

_ . > 

_ 2 + b Oc. when — 

0 O 1 nm 750 | [ vl 

| I I 

: compared with 12 — =—=1+! ＋ if 

t hy f. 4% nh | 5 "nn 

S The Ge. the finite Parts of theſe two Ine "Mt 
finites, viz. 2, and 1, are the Subjects of | FRY 
the Compariſon. And when <> 2 is ſaid to 
be greater than „ 1, it means only that i 
the Finite Parts, of which they are gene 

- rated, are as 2 to 1, or theſe in the firſt are i 

double of thoſe in the ſecond. It is the . 

. ſame thing as in ©2, compared with ox, iſ 

a or 2X with 1x, nothing is meant in cither, 1 

. bur that 2 is greater than 1: C, and x, —_—_ 

þ and , being as to this Caſe equally un- 4 

known Quantities, which may be thrown | 


PART II. nee D d | out 
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out in the Compariſon, and univerſally, in 


all relative Infinites o , un n = 
Oc. and in all relative e SG = þ 


IA A= Ce 00 1 - is the 
Expreſſion of the Ratio of the __ Series, 


= is the Expreſſion of the Rati 


and on = 


of the ſecond Series, and theſe two E and 


Z are proper Subjects of the Compariſon 


GO 
where n may admit of all the Relations that 
: Einites have among themſcives, 


Propoſh tion V. 


Relative Infnites, Indefinites, and Nethings 
(with the proper Limitations peculiar to cach) 
admit of all the Degrees and arithmetical Ope- 
| rations, that finite or mathematical Quantirics 

are ſubjected to 
Demonſtrat. This is evident from Def 4, 
5, and 6, and the Scho/ia adjoyning to theſe, 
and is alſo manifeſt from the precedent Prop. 
| and its firſt Corollary, as to relative Infinites 
and Nothings ; and ſhall be afterwards ſhewn, 
as to Indefinites; to wit, that all theſe are (till 
mathematical Quantities, capable of Increalc 
and Diminution zz Infinitum, and conſequent: 


ly muſt admit of all thele arithmetical Opera- 


I | tions 


* — — — — 
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ions (with proper Limitations peculiar to each) 
that finite Quantities are ſubjected to. And to 
confirm this, we may obſetve in Nature a Re- 
ſemblance of theſe higher Degrees of relative 
Infinites, and conſequently by Analogy of re- 


ative Nothing alſo. For if Space be infinite, 


as ſhall be afterwards demonſtrated, it muſt be 
ſuppoſed equal to an infinite Cube or Sphere, 
whole Diameter will be as „ 1, its Section 
through this Diameter as oo 2, and its Content 
as 0 5, qo e. d. 


Relative Deas "Th to the fine, with 


| which it is compared, no finite Proportion, or 


Finite, when compared with its proper relative 
Infinite, becomes relative Nothing. 

Demonſtrat. This is evident from 4 co- 
rollary Prop. 4. the Ratio of the relative In- 
finites in een „ n n 45 2 ＋ n+ * 


oc. being = that is 1 2 = therefore 00 : 


b 1 1. 0 04. d. on the other Side let us 


luppoſe the Ratio of the relative Infinite in 
general = to u, to be a finite Ratio — 
then @ # = . which is impoſlible by 2 C. 


bs becomes o. 4. e. d. 
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„ 


705 Prop. 3. Wherefore ſince « » : 22 1 


0 0 by compoſition of Ratio's, « 7 AS; 2 
1 o: o but 1 co is but 1. therefote 


n is but n, or 7 a finite Quantity 


when compared with its relative Infinite © * 


5 


W Corollary I. 


HENCE, relative Infinite in general is to 
Fa in general, as Unity is to relative Ny. 


thing: or any Finite, when compared with 
relative Infinite in general, becomes Telatrue 
Nothing : at w:0:;0178; 


Dekret. By the precedent Propoſe tion 
© H: M : 1 0:4. 04, and by converſion 


of Ratio's n: A: nu. Suppoling then 4 


to be a finite Quantity, Nothing but an in- 
finite Number of relative Nothings or 0's 15 


ing equal to 1, by Corollary 2. Prop. 2 
muuſt be ſtill o, or N a -j-4 — a 5: 
So, by Corollary 3, Prop. 4. wherefore « 1: 


n: o, and by compoſition of Ratio's 1 


Ke a : , put #= Hand 2 e then = 


T9:0: x P01 0. and ſince I is but 1 there- 


fore © +0 is but ; wherefore : :: 1:0, 


or when any Finite is compared by Addition, 


(or by Subſtraction by Diviſion of Ratio's) with 
relative Infinite in general, it becomes relative 
Nothing g. 6. d. "Ihe true Analogy is this, 


© Ott n G. « 4: 4 — 4 4— 


1 


1 


ith 
Ve 


PETE'S and 0 become 3 
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7 2—4 Cc. but becauſe @ is ſuppoſed Finite, 
40 is the ſame (in Caſes of Addition and 
dubſtraction) with . But were 4a = < 1, 
then 4 —a F4—4aT 4 —a Oc. would be o — 
©» + — e eee 5 
1 — 1 PI — ic. X 0 — 1, and © yp — 
ano no OC. =o =, 


Corollary Il. 


Put u equal to any Integer, then 0 1 1: 
:: 1: 0, but : o:: 0: 15 for the 
firlt being reduced, becomes * 2 
and the being reduced, becomes 
1:10: 15 and therefore when & 2-1 is to 
be adden to , or ſubſtracted from n, it be- 
comes o; and when o is to be added to, or 


ſubſtracted from oni it becomes alſo , by 


Scholium Def. 6. and the Caſe is the ſame 
when the inferior Powers ſuppoſe  »-2, o 
00 „ 3 Mc. arc to be added to, or ſubtracted 


from , or when or is to be added to, or 
ſubtracted from the inferior Powers e or 


0-3 &c. in all ſuch Caſes it is evident from 
the precedent Prop. and its 1. Corollary, that 


— — ———— —̃ ä QA— — . een er mi ras > 
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 Scholium. 


From theſe Propuſe tions and Collar, an 
Arithmetick of Infinitcs may be drawn out, 
different from any hitherto publiſhed, of no 
contemptible Uſe, or narrow Extent in Algebra, 
and Geometry; as will be in ſome Meaſure ſhewn 


by the third Chapter, 
CEE? 


A? 


2 8 4 


ee: ehe d 822 


The Arithmetick of Infiites. 


Ddition. Ex 6 ly © = + 0 a 
VVV 


222 2222 22 


D Gans * & 9 Cots 4 


n ERH = 1 93 7 092, „ ＋ e «= 
45,090, 360 10=3 0, him ＋4 = 
0 C E 2+ a - — — 0 2. 00 77 — 90 A S 2. Let 


1 be teſs than ”, by a Mile Integer, then 95 


＋ f a” = 


, nn. „ 2 „„ 3 


ad 


nun TS mim, 2. ei 
5290.3. Rr met Fas =o} 5$ w — 
4 „ 42 af, 3 % — 7.= 3. 4 
d —4 2 4. , vw} — oo j-1= 0% Let q be 
an Integer, leſs than 2 then % — * 


. : 
Multiplication. 00 * z 3 0, o & 4 
e wet @Tk e 3 % 5, 0% x 


7 = pf. 4 W * e r 4 e . 3 o 


3 


m_— 
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= 6 22 x 1 3 "a 


$4 
Thoſe who are ever fo little acquainted with. 


the ſpecions Arithmetick, will eaſily underſtand 
the Reaſon and Truth of theſe Operations, 


Propoſe tion VII. 


Indefinite Quantities are not properly either - 
Finite or Infinite, but between both, = 
Demonſtrat. An indefinite Quantity is ſome 
mean Proportional, between finite and re- 
„ Ilative 
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lative Infinite, per Def 6. That 18, one of thoſe 
Infinites will be «= Yoo @ put © = 1, and then 
, Will bean indefinite Number. Now this 
s can neither be Finite (and this Manner of 


Reaſoning will hold good of any other Indefi. 


nite whatſoever) nor Indefinite; not Finite, elſe 


D would be Infinite, which is impoſſible; not 
Infinite, for the leaſt poſſible Infinite muſt be 


Infinite in general, divided by the greateſt poſſi. 
ble Finite &, and then if vo be infinite, „ 


o =", and x2 = — =o. which is allo 


abſurd. Again if / be infinite, then is 


oO . = infinite, and —— = 


>: . 
to its relative infinitely ſmall Part, or its te. 


| lative Nothing = o, and ſo © Xo e 


5 
D 


=() to Infinite, But by Corall 


ry 2. Prop. 2. © XO = Tr, and inſtead of 


© Xx o, putting its value 1, in this laſt E. 
quation, it will be © x © = 1 =« x 
22 
voo 


poſed Infinite would become I, Which is ab. 


. . 


Sehe. 


— = Infinite, by Suppoſition; and this ſup- 
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Seholium. 


_ TAKING the Inſtance of the indefinite 
Quantity propoſed y/oo 1 = nf, Oc, 
It is plain, the Root of any given Number 
grows greater or leſs, as the Number expreſſing 
or denominating the Root is leſs or greater; and 
in „ 1, its infinitely little Root or o x 
may be any finite Number greater than Unity, 
as has been already ſhewn; and its infinitely 
great Root or % I is infinite. And between 
thele lie all the Indefinites that can be formed 
on 1 and ; to wit 2% , %, 4%, whe. 
and none of theſe can be properly called either 
Finite or Infinite, but are in a perpetual Grada- 
tion towards either of theſe Extremes, as the 
Number that denominates the Root grows 
greater or leſs; and they never become actually 
finite, but when the Number denominating the 
Root is actually infinite, nor actually infinite, 
but when the Number denominating is Unity. 
And between theſe two Limits, they are nei. 
ther actually finite nor infinite. Next to- / 
o =oo (in order of the ſimpleſt Indefinites) 


b BUY Fob 

is 2 00 1 Tx TT = T =O": where- 
in (by the quick Increaſe and Greatneſs of 
the ſucceeding Terms) the laſt becomes 0 


in a few Number, ſo to ſpeak, of theſe 
: Fs : Terms, 


| 
54 


* 
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WEE eee 


| Terms, where the Serics t. terminates, and (9 
their Sum 29%. becomes thereby leis than 
© I. as will be more fully inen in the 
following 1 5 and in 5% (for exam. 
ple) I= e c. we ſee the Terms 
of the Series converge yet faſter, and will 

thereby terminate at o, much ſooner,, And 


fo their Sum % will be much leſs than 


„%. And for theſe (even when they riſe 
to fractional Exponents, whoſe Numerators 


are greater than 1, ſuch as 603, 694.00 +. Oc.) 


an Arithmetick may be formed, according 
to the Example laid down in the Scholium 
of the precedent ee with this ad- 


8 


d dition, that an Indefinite as o þ or 75 . 7 


multiplicd by another indefinite 0 #- gives | 


47-2. 


the Produft % 7.5. which - becomes Infi. 
nite, when 4 oer e 
Indefinite np Ih q * —þpr is = or > PS. 


2 


And if an Indefinite as ao 7 be divided by 


4 4 


bag ladefinite, as oo. 7 the ee 20 FO 


3: 6, but is Finite when q 5 {a „ = 0 and 
only Indefinite, when q 5 —pr> Po 26 


„ M ae ea moans, Ht we AA - 
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it - avght to be according to the Arithmetick o of 


N B. That in expreſſing an Indefinite by 
„Lit is always ſuppoſed that the Number 3 


is leſs chan p,. for if 7 be either greater or 2s 
equal to p x, then 0 2 though it may, be an 


Indefinite of the ſuperior Degrees, yet it is al- 
ways infinite in its Value. 


Propoſition VIII. 


HGFßpace, or the Extenſion of the Uniyerſe, is 
a relative Infinite, but of a higher Degree than 
the ſimpleſt relative Infinite 1. N 5 
Demonſtrat. Every Limit is the Terminati- 
on of two Diſtances, one going forward, the 
other back ward from the limiting Point, and 
were the Extenſion of the Univerſe limited, 
theſe Limits would terminate a Space, be- 
yond theſe Limits, as well as within them. 
That is, either the univerſal Space muſt be un- 
limited, and conſequently infinite, or there 
muſt be Space beyond the Limits of univerſal 
Space, which is abſurd. Again, if the Extenſi- 
on of the Univerſe were limited any way, ſo 
as to become finite, then a Sphere of a finite 
Diameter might be found equal to it. For 
the Cube of a finite Side may be found equal 
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to any finite Content whatſoever, as is well 
known, and the Radius of a Sphere equal to this 
Cube is the Produc? of the Side of the Cubs 
multiplied into the cube Root of i Parts of the 
Ratio of the Radius to the Circumference. Let 

us ſuppoſe the whole finite Extenſion of the 


m.. 


Univetſe equal to the Sphere, whoſe Radius is 
| Þ =— 

W 

| + T).- 


AB. Let this Sphere be cut by a Plane 
through its Center, and the Section be the 
Circle ADFE, it is certain from the Elements 
of Euclid, that to any given Point A, a Tan— 
gent AC may be drawn, of which only tac 
Point A falls upon the Circle; the reſt of the 
Line AC falling without it. From whence it is 
evident, that there. muſt be Extenſion without 
My this Circle, or the Sphere by the Section of 
[ which it is generated. Since a Plane paſling 
3 through 
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through this Tangent, and perpendicular to the 
Plane of this Circle, will anly touch the Sphere 


in a Point; by which there will be an extend- 
ed Diſtance remaining between the Circumfe- 


| rence of the Sphere, and the touching Plane, 
in all their Points excepting that one at A; 
And ſince this is true of every aſſignable Exten- 


ſion how great foever, leſs than Infinite; it is 
evident the Extenſion of the Univerſe is greater 


than any aſh gnable Extenſion, how great ſo- 


ever, that is, by Axiom 1. it is relatively In- 


finite, which is ſtill more evident from Def. 4. 
Since its Parts are finite and their Sum only 
infinite, and ſeeing this N is of three Di- 


menſions, or as 0 1 Height, Breadrh, 


and Depth, therefore it bo in its Content be 


as o 3, that is, or a ſuperior Degree to . 


q. e. d. 


CHAP. 
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CHAP. IL 


Of the Pn1LosoPHICAL Principles of Ne. 
: ; vealed Religion. 


Lemma l. 


FF HERE is in all the Works of Nature a 
Hmmetry and Harmony, running on in 
a perpetual Analogy (with proper Limitations 
ariſing from the different Circumſtances of the 
| ſeveral Parts) through the Whole and the Parts; 
or there is a regular Connexion, and uniform 
Proportion between ſimilar Cauſes and Effects, 
a Congruity between the End and the Means. 
An Aptitude between the Faculty and its Acts, 


and between the Organs and their intended 


Uſes in the Whole, and in the ſeveral Parts 
of this Hyſtem of Things. 8 


Demonſtrat. This is evident from innu- 


merable Inſtances already diſcovered and aſcer— 
tained. And every new Diſcovery in the moſt 
minute Part in the Works of Nature carries 
along with it a freſh Demonſtration of this 
Propoſition ; one muſt be intirely ignorant of 


P hiloſopiy and Mathematicks, to want a Cloud 


— 


n + 
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of e Witncfles to this Truth. For Inſtance, the 
ſeſquialter Proportion, of the periodical Times 
of the Revolutions of the primary Planets 
about the Sun; and of the ſecundary Planets 
about the primary Ones; to their middle Di. 
ſtances from the Hun and primary Planets re- 
ſpectively, obtains univerſally. Their Magni- 
tudes, Gravities, Denſe tres, and their Velocitics 
in their Orbits, in reſpect to, and about the 
un and the primary Planets, in the Planets, 
Comets, and Satellites, are in a regular and 
comely Proportion; the ſame Gravity, the 
ſame Law thereof, and the ſimilar Effects of 
both, obtains through the whole material Hen 
of Things. The Reflexions, Inflexions, and Re- 
fractions of Light, are the ſame in all the p/ane- 
tary and cometary Bodies and Regions; as they 


are on our terreſtrial Globe, with due Regard = 


the different Den/ities of the Mediums. The 
Circulation of the Fluids, the Manner and 
Organs of Reſpiration and Generation, arc 
analogically the ſame in Man, Brutes, and Ve- 
getables ; with proper Limitations ariſing from 
the differing Circumſtances of theſe Gradations 
of Animals. The general Laws of Fluids, 
Elaflicity and Gravity, obtain in animal and 
inanimate Tubes, but ſo far as they are altered 
in the firſt by collateral Cauſes, The whole of 
Philoſophy and Mathematicks is nothing bur 
particular Inſtances of this beautiful Analogy, 
and the e Chapters of the firff Part 
Contain 
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contain nothing but particular Inſtances there- Parts 
of. And it we deſcend into the ſprritual (hall 
World, we ſhall find this beautiful Analogy 
preſerved, as far as the different Circumſtances 
of theſe Beings will permit. And if in this "ie 
Demonſtration, it were allowed to take in the T 
Suppolition of a Being infinitely perfect, who inſti 
contrived and executed the whole, and the the 
ſeveral Parts of this Syſtem of Things; it is thel 
impoſſible it ſhould be otherwiſe : A Being Wt 4: 
infinitely Wilc, Simple, and One, muſt ne- litie 
ceſſarily bring about ſimilar Ends by ſimilar log) 
Means, and perform all his Works the plain- of 
eſt, moſt ſimple and ſhorteſt Way poſſible; ? 
due Regard being had to the Whole, and the its 
different Circumſtances of the ſeveral Parts. mu 
Wiſdom in Things, is their Symmetry, Negu. Ca 
larity, and Aptizude for obtaining their de- con 
| ſigned Ends and Purpoſes. The Wiſdom of a nf 
| Machin conſiſts in the due proportioning of are 
| N the ſeveral Parts to one another, and to the kn 


Whole, for obtaining its propoſed End. Diſ- K. 
proportion, Irregularity, Diſcord, and the De 


having no View or Deſign, are the ſureſt pe 
Peroofs, and Indications of Chance, Impo- wi 
tence and Folly: A wiſe Man performs all WI 


his Works in Number, Weight and Meaſure, po 
and ſure Infinite Wiſdom, Simplicity, and be 
Unity, muſt accompliſh all its Works, with E 
the moſt conſummate Harmony, Proportion, ol 
and Regularity. And this in the following 8. 

5 | OY Cr ; 


e of Religion. 39 
Parts of this Treatiſe ; for Brevity's lake we 
(hall call the nee 88 THINGS. 


Lemma fl. 


'Turs ANALOGY OF. THINGS. 4aty 
inſtituted, is as certain a Demonſtration. of 
the Exiſtence and Wiſdom of the Author of 
theſe Things, and of the Contriver of this 
| Analogy, as alſo of the true Nature and Qua» 
| litics of theſe Things diſcovered by this Ana- 
, as any Mathematical Demonſtration is 
of the Propoſition propoſed. 
| Demonſtrat. No Effect can be, without 
its proper Cauſe; a wiſe and regular Effect 
muſt be produced by a wiſe and intelligent 
Cauſe, and an infinitely wiſe, and infinitely 
complicated Effect, muſt neceſſarily imply an 
infinitely wiſe and Omniſcient Cauſe, Theſe 
are ſo certain and infallible Axioms, that I 
know not if in all the Compals of human 
| Knowledge, any others come up to the ſame 
Degree of Evidence: And he can be no pro- 
per Subject of Philoſophy or Mathematicks, 
who could ſeriouſly deny them, fince the 
whole Evidence of both theſe Scicnces ſup- 
poles the firſt of the Axiome, and the reſt arc 
but like multiplying both Sides of the ſame 
Equation by the ſame Terms. I have * 
oblerved, that the Miſdom of an Effect, or 
Syſtem of Effects, conſiſts in the Proportion 
[10 RS En, or 
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or Analogy of the ſeveral Parts to the Whole, 
and to each other, and of the Whole, to the 
End propoſed; and that Irregularity and no 
Proportion is the ſureſt Evidence of Want of 


Contrivance, Wiſdom, and Deſign. Now ſince 
the ANALOGY OF THINGS, juſt now de. 


monſtrated to be found in all the Works of 


Nature, in the Whole, in every the moſt mi. 
nute Part: And in theſe Inſtances of this A. 
nalogy, without Number, and without End: 
(Every new Step in the Knowledge of Nature 

diſcovering freſh Inſtances of this Analogy) all 
theſe, I ſay, do neceſlarily infer an Infinity of 
infinitely wiſe Effects; and therefore theſe Ef. 
feats muſt as neceſſarily infer the Exiſtence of 
the Author of theſe Effects, and the Wiſdom of 
the Contriver of this Analogy, as an Effet 
infers its Cauſe ; that is, as certainly as any 
Mathematical Demonſtration infers its Propo- 


ſition; ſince its Certainty depends on the Con- 


nexion between Cauſes and Effects, and the 
Truth of this Analogy in general. I ſay in the 
next Place, that the true Nature and Qualities 
of theſe Effects or Things, diſcovered by this 
Analogy, duly inſtituted, may be as certainly 
concluded from this Analogy, as any Mathe- 
matical Demonſtration concludes its Propoli- 
tion. Mathematichs and Philoſophy , ſo fit 
as they are juſt and genuine, are but Branches 
of this Analogy. Mathematicks are but this 
P 


ee ed emp 
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Philoſophy, properly lo called, is but this Ana- 


logy applied to Bodies, or Hſtems of theſe, or 
to the abſtracted Natures of Things; but ſup- 


pole the Truth and Neceſſity of this Analogy, 
without which they are but Jargon and No- 


mance. An Inſtance or two will make the 
| whole Matter clear. Suppoſe it were requi- 


red to find the refracted Ray, when the refrac- = 
ie Powers of the two Mediums, with the 


lnelination of the incident Ray on the inci- 


| dent Plane, are given. Let us borrow a Co- 


rollary from this Analogy of Things, to wit, 


That the Diſtance between any fixed Point in 
the Incident, and another in the refracted 
Ray, (the refractiue Powers of the two Me- 


diums being regarded,) is the ſhorteſt poſſi- 
ble; and Lich this Corollary make an exact 


computation; we ſhall then find the refracted 


Ray preciſely the ſame with that found out, 


from other different Principles and Methods 


(lppoſe of Trigonometry) where this Corol- 
lary has had no Place, as the Geometers have 
ſhown. This phyſical Demon[tration of this 


particular Property of Light, (to wit, that in all 
Incidence, the Sine of the Angle of Incidence, 
is to that of Refraclion, in a conſtant Ratio) ari- 
ſing from this Analogy, is as certain a Proof of 
the Exiſtence and Wildom of the Contriver of 
this Analog y, as alſo of the true Nature of Light, 


(as to this particular Property) as any Mal he- 


matical Demonſtration (ſuppoſe that by Tri- 


E e 2 Zeus. 
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gonometry) is of the true Nature of the ; inci. 
dent and refracted Ray. For who but an Om. 
niſcient Artificer could contrive Light ſo, That 
among all the infinitely different poſſible Ways, 


between two aſſigned Points, it ſhould ſingle 
out that one, which is the ſhorteſt ? And it ig 
certain, that the refracted Ray is as truly found 
out by Virtue of this Analog, as by any other 


more geometrical Method. Another Inſtance 
may be taken from the regular and harmonious 
Progreſſions of infinite Serzes's; for Example, in 
the Powers of the N Root, f. . Sa 

= 8 


nay. + mx 4 152 * * — 


2 


8 3 35 Sc. or the Series produced 5 Di 
viſon —— = EY m + m + n+ Oc. 
I 


a Word, every particular Problem in _ 


and Geometry might be brought as Inſtances of 
this beautiful Analogy of Things; 3 and tholc 
who are converſant in the more abſtruſe Spe- 
culations of àſtract Geometry, can furniſh 


themſelves with Inſtances ſo ſurpriſing and e 
traordinary, of the Conſtancy of Nature in 


this beautiſul Harmony, and comely Propor- 
tion, even in the largeſt Computations and 
moſt complex Conſtructions, as far ſurpals 
' theſe Inſtances I have brought. Now what 
but an infinitely wiſe Being could have conſti 
tuted the intellectual Species of Things fo ad- 


my? That al the Terms of theſe La 
: ſions 


Analogy. 
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fons ſhould thus go on in ſuch regular and har- 
monious Proportions, that every ſucceeding. 
Term ſhould be made up of the preceeding 
ones, modified after one conſtant Way, that 
by the Caſt of an Eye, the ſaid. ſucceeding 
Term ſhould be aſligned ? Whereas they might 
have been ordercd, other infinitely different 
Ways, ſo as to have afforded no regular Pro- 
ereſſion. And does not this Analogy ani 
harmonious Progreſſion of theſe Jerzes's as cer- 


tainly give the ſucceeding Terms, as the actual 


Operations of Algebra do? Many more, and 


| yet infinitely more ſurprizing Inſtances of this 


beautiful Analogy, and of the Inferences drawn 
from thoſe aſſigned, might be given. But 
theſe may ſuffice for an Illuſtration of this 
Lemma. 


- Lemma Ill. | 


Tux Rules which ſeem naturally to ariſe, 


for the due Inſtitution of this Analogy of 
Things, may be reduced to theſe three, 1. 
That the Quality, Property, or Idea, on which 
the Analogy is inſtituted, be as ſimple an one, 
as poſſibly may be; and intirely the ſame, both 
in the known and unknown Subjects of the 
Thus when we reaſon from the Na- 


ture and Properties of Light and Gravity on 
our Earth, to the Nature of Light and Gra- 
vity in the Planets and Comets 5 We muſt 

| parte 


E C3 
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ſeparate theſe into their moſt ſimple Ideas and 
Properties (to avoid Confuſion) as much 


is may be, and inſtitute an Analogy for each, 
to diſcover, if the Analogy hold good in the 
Complex, and preciſely keep to the ſame Pry. 


perties in the Planets and Comets, the un- 


| known Subject of the Analogy, as were ſup. 


poled in the Earth, the known Subje of the 
Analogy. Elſe we ſhall run into Confuſion 
and Paralogiſm. 2. The neceſſary Limitati. 
ons ariſing trom the different Circumſtances of 
the two Subjects of the Analog y, as far as they 
may be known, muſt be cautiouſly and cate. 
fully taken into the State of the Queſtion, 


Thus in the firſt Inſtance, aſſigned in the {c- 
cond Lemma, if the different refractiue Pow. 


ers of the two Mediums had not been preciſe. 


ly entered into the Equation, the Concluſion 
muſt have proved different from that found out 
by other Methods. Thus alſo in reaſoning 
from the Manner of Generation in Animals 


to that of Vegetables: If the Limitations ari- 
ſing from the different Circumſtances and Or- 
ders of Being, in theſe two Subjects of the 


Analogy, be not carefully taken into the Rea. 
ſoning, the Concluſions muſt prove falſe and 
erroneous. 3. Both the Subjects of the Ana. 


{og y muſt be known and examined into, as fat 
as may be, in regard to the other Qualitics dit- 


| ferent from thoſe, the Analogy is inſtituted 
upon: But eſpecially the known Subject of 


the 


| apply them to Vegetables. 
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Fra he Analogy muſt be as fully known as is poſſi- 
ble, in regard to thoſe Properties on which the 


Analogy is inſtituted. Thus the more fully 


we underſtand the Nature and Qualities of our 
Globe, eſpecially as to Light and Gravity, and 
of the Comets and Planets as to their other 
Qualities, the more full and perfect ſhall our 
Concluſions be in regard to theſe aſſigned Qua- 
lities, in the Planets and Comets: The more 


fully we underſtand the Circulation of the 


Fluids in Animals, the more aptly ſhall we 
"Theſe Rules duly 


obſerved will render the Concluſions drawn 


by Virtue of this Analogy of Things, as cer. 


tain as any mat hematica Demonſtration what- 


locycr. 


Polt 2 Ix. 


'T HE and ble, intellebiucl and ES Spe- 
cies of Things, are Pictures, Images, and Ne. 


preſentations of the inviſible, archetypal, and 


mcreated Species of Things in the Mind of the 


| ſupreme Being. 


Demonſtrat. This is evident from 1 1 


| and 2. For ſince it is certain, that there are 
to be found in all the Works of Nature a beau- 
| tiful Harmony, a comely Proportion, andan 


exact Symmetry running through the Whole: 
And ſince this Analogy of Things, neceſſarily | 


infers the Exiſtence of the Author of theſe 


E 0 4 Things, ; 


4s Phatofophicat Principles 
Things, and the Wildom of the Contriver 0 of 


this Analogy : Theſe Things and this Analiyy þ 
could come from nothing elſe but from their gi 
original Ideas and archetypal Patterns, in the of 
divine Mind or Imagination, and their Hat. b 
many and Proportion can poſſibly ariſe from = 

nothing but their being Repreſentations of his n 

Ideas, who is Omniſcient, and does cverj fi 
Thing in Number, Weight, and Meaſure, t 
There being no other poſſible Way they could c 


be contrived ; and he being Supreme and One, 
_ could find nothing without himſelf that they 
ſhould repreſent. "Beſides, it is abſolutely im. 
poſſible, that infinite Power and Perfection 
ſhould bring any Thing into Being, that had 
not his own Cignature, Stamp, or Image on 
it, for there could be nothing beſides himſelf, 
whole Images they ſhould be; and it is abſurd 
to imagine they ſhould repreſent nothing at 
all; Therefore of neceſſity they muſt be Pic. 
tures, Images, and Repreſentations of their 
Ideas and original Paterns in the Mind of the 
rene 1 . d. 


Corollary * 


HEeNcs it is evident that the viſible in- 
 relleftual, and created Species of Things, 
are Images, Pictures, and Repreſentations of 
the divine Attributes, more or leſs perfett, 
According to thcir Order in the Rank of Bc- 
ings. 


of Religion. | +7 | 


—_— 


of ings. For ſince they are Images of the ar- 
gy chetypal Ideas in the divine Mind, or Ima- 
leit 


gination, and ſince there was nothing with- 
out him to beget theſe Ideas, and nothing 
but his own infinite Perfections, that could 
repreſent themſelves to him, in order to 
make theſe Ideas ariſe in the Mind: There- 
fore of neceſſity, they muſt repreſent his At- 
tributes or Perfeftions, the only Thing he 
could have to copy out. | 


Collar ry. I. 


Hr ENCE it is evident, that with proper LH 


ad mitations ariſing from the infinitely infinite 
on Diſtance; (fo to ſpeak) between Finite and 
If abſolutely Infinite, we may reaſon analogically 


from the Nature and Attribute of the ſupreme 

intelligent Being , to the Nature and Proper- 
ties of finite intelligent Beings ; and from theſe 
to thoſe ; to wit, by ſuppoſing theſe laſt Ima- 

ges, Pictures, and Repreſentations, at an infi- 
nite Diſtance, of the firſt. - 


Propoſe tion x. 


A Mathematical Point, and infinite Space 


s, are the two Limits of Antal or created 
of Things, as to Quantity or Extenſion, in A(- 
a, cending or Delcending from Finite, And 


neither of them is any Part or Multiple of the 
other. De: 


penn , . 
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Demonſtrat. This is evident from Prop. 
8. for natural or material Things can have no 


more Dimenſions than three, and therefore 
the biggeſt Extreme in created Things, can riſe 
no further by the Analogy of Things than to 

eo raiſed to the third Dimenſion. And ſince 
infinite Space isas 3, therefore infinite Space 
is the biggeſt Extreme, or Limit of natural 
Things aſcending from Finite. And ſince a 
Mathematical Point is the Surface (lo to ſpeak) 


of the Extremity of a Mathematical Line, 


which has but one Dimenſion, it muſt of Ne- 
ceſſity be the leaſt Extreme in deſcending from 
Finite: Ina Word, we can rife no higher in 
natural and material Things than infinite Space, 
ſince that is the Locus Univerſalis of all cre. 
ated Beings. And we can deſcend no lower 
than a Mathematical Point, ſince every Thing 
below it (if poſſible) could have no Place at 
all, or would be no where, that is, would be 
abſolute Nothing. And neither of them can 
be any Part or Multiple of the other, ſince no 


Number of Points, no not even an infinite 


Number can make any real natural Quantity, 
not ſo much as a Mathematical Line, there- 


fore, E q. e. d. 


Cane 'y. L 


Mathematical Point and univer- 
ſal Space, are true and genuine Oppdſites is 


Nature, 


7 of Religion, 49 
Nature, and in the Analogy of Things, and 


between theſe two lie all created finite Sub. 


ſiſtences. No natural Thing can be bigger 
than infinite Space, and no natural Thing can 
be leſs than a Mathematical Point; they dif. 
fer the moſt widely that natural Things poſſi- 


bly can, and have nothing common but EA. 
/ity, and ſo are true and genuine Oppoſites, 


_ Corollary II. 


HENCE in the Analogy of Things, Matter 
cannot be infinite, in any Senſe of Infinite aſ- 
cending from Finite. For ſince Matter is of 
| thoſe natural Things, that neceſſarily require 
all the three Dimenſions, were it infinite, by 
the Analogy of Things, it would neceſſarily 


be as 3, that is', it would be equal to infi- 
nite Space; but ſince the Neceſlity of a Vacu. 


um has been demonſtrated in the firſt Chapter 
of the firſt Part, it cannot be equal to infinite 


Space, and ſince it cannot be infinite any wiſe 

but as infinite Space, by the Analogy of Things. 

Therefore Matter cannot be infinite, in any 
| Senſe of Infinite en from Finite. 


: Propof tion Xx. 


Abſolute Nothing, upon a real Quantity pro- — 
duces no Effect at all. Or abſolute Nothing 
. r e =. 
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can be ſuſceptible of none of theſe Arithms. 
tical Applications, to which real (Quantities 
are ſubjected. 

Demonſtrat. Suppoſe abſolute Nothing 


upon a real Quantity could produce any f. 
fect. Let the real Quantity be @, and the 


Effect m, then abſolute Nothing x 2 


that is, abſolute Nothing is equal to ＋ that 
is, abſolute Nothing is a real Quantity, as 


ie, which is abſurd. Now ſince abſolute 


Nothing multiplied into a real Quantity can 


produce no Effect. for the Reaſon and by the 
Argument now aſſigned, neither can it, when 


divided by a real Quantity, by the lame Way 
of reaſoning, ſince Diviſion by à is the 8 


with Multiplication by—, And ſince Multipli- 


cation and Diviſion are "whe ſame with Additi- 
on and Subſtrattion reiterated as often as the 
Multiplicator and Diviſor implies: Therefore 
abſolute Nothing is ſuſceptible of none of thoſe 
arithmetical Applications that real e 


are ſubjected to. 4 e. * 


Corollary. P: 


Abſolute Nothing therefore, when applied 
| to real RI by Multipliesien and * 
5 ion 


* x — 1 9 — 
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fion (and conſequently ; , when | by Addition 
and Subſtraction) implies, that there is nei- 


ther Product nor Quotient, that is, that the 


real Quantity i is neither multiplied nor divided, 
but remains unaltered. 


Pal tion XII. 


In the Analogy of Things; as a mat bemati- 
cal Point is to univerſal Space, ſo is abſolute 
Nothing to the abſolute and ſupreme Infinite. 


Demonſtrat. By Prop. 10. a mathematical 
Point, and univerſal Space, are the two Li- 
mils of material or natural Things; they in- 
volve ſimple, clear and diſtin Idea's, and are 

as well known, as any of the Objects of hu- 


man Knowledge. Abſolute Nothing is one 


of the Limits of the uni verſitas rerum omni- 
um, to wit, that in deſcending, below which 
nothing can fall; and therefore by the Rules 
laid down „for the Analogy of Things, the 
| abſolute or ſupreme Infinite muſt be the other 
| Limit, beyond which, nothing can riſe in aſ- 
cending, and between theſe two, all Subſe- 


ſtences, Finite, Indefinite, and relative Infi- 


nite are concluded. Wherefore by Lemma 3. 
and Prop. 9. as a Mathematical Point, _ 


4. e. d. 


Corollary I. 


Hrxcx abſolute Infinite can ate be 
encreaſed nor diminiſhed. For abſolute In. 
TY finite 
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finite and abſolute Nothing being the Limits 
of all Things whatſoever, abſolute Infinite 
muſt be the greateſt of all Things, and ſo 
can neither be encreaſed nor diminiſhed, elſe 
it could neither be the greateſt, nor the aſcend. 

ing Limit. 


Corollary II. | 


HEN CE abſolute Infinite is One, and Indi. 
vidual. Becauſe being neither capable of En- 
creaſe nor Diminution, and being the aſcend. | 
ing Limit, it muſt be one: And individual, 

becauſe there can be no other like it, it being 
the one e Limit. 


| Corollary III. 


"Hence e Infinitude is only compe- 1 

| tible to the divine Nature, and to nothing 2 5 
elſe. He being the greateſt of all Beings, one, 

and individual, or the ſingle poſlible Being , 

Ws of the lame Nature. 7 

[ 


c orollary W. 


: Univerſal Space, is the Image and Repre- 
ſentation, in Nature, of the divine Infinitude. 
For ſince by Prop. 9. the created Species of 
Things are Images of the increated, and by 
g Prop. 10. univerſal Space is the greateſt Li- 
mit | 
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mit of the viſible Creation, or material S$y- 
ſtem of Things. Therefore univerſal Space 
is the natural Image of the greateſt Limit of 
all Things, or of the uni verſitas rerum omni- 
um; That is, by Prop. 12. and the preceed- 
ing Corollary, untverſal Space is the natural 
Image of the divine Infinitude. 7 


| Corollary N 


Hance univerſal Space may be very aptly 
called the Jenſortum Divinitatis, ſince it is 
the Place wherein all natural Things, or the 
whole Syſtem of material and compounded 
_ Beings, are preſented to the divine Omniſci- 

ence. Infinite Space is the Image of the 4i- 
nine Infinitude, wherein, as in a Picture of 
him (in whom all Things live, and move, and 
have their Being) all created Things preſent 
and manifeſt themſelves to the intuitive View 
of the ſupreme Infinite; and therefore in the 
Analogy of Things, infinite Space is to the 
ſupreme Infinite, what a human Senſortues 

may _ W to be to Men. 


Corollary VI. 


A abſolute infinite Creature i is a Contra: 
dition, becauſe abſolute Infinite is one, and in- 
dvidual, by Corollary 2 2. of this. | 
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can be increaſed by nothing, not even by 
it ſelf, elſe it could not be the abſolute or 
_ greateſt Infinite, In natural Things, Finite, 
and relative Infinite, never riſe higher than 
the third Power. The Comets and Planets 
move in Orbits, that are Curves of the ſe- 
cond Power, Projettiles move in parabo. 
lich Lines, which are of the ſame Order. 
The Curvature of the Surface of all the ce. 


_ ſmall Channels, are of the ſame Rank. Na. 
ture admits but of three Dimenſions, and J 
know of no natural Effect that riſes higher 


| Curves that Nature forms, in conducting 


ſolid Bodies, and the Rays of Light (through 
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Scholium. . and « 


Ox very remarkable Difference between Il ©#* 
Finite, relative and abſolute Infinite is this, / 


| Finite may ſtill be increafed by it ſelf, ang them 
yet continues its finite Nature, till the And 
Number of Additions be aQually Infinite, Curt 
Relative Infinite may be increaſed, not by eli 


Finite, but by it ſelf, and ſtill continues its I what 


Nature, after inſinitely infinite Additions, Petu 
without Bounds or Limits: For let it be 1 4 
cver ſo often increaſed by it ſelf, it continues this 
but relative Infinite. But abſolute infinite Qa 


leſtial Bodies are of the conical. ſection- kind. 
The Surfaces of Fluids, riſing in great or 


than the third Power. Even the irrational 


diff. 


different. "ale Mediums) the. Morteſt 
and cafieſt Way: And in ſome other of her 
Operations, ſuch as the Cycloid, Conchoid, 
Catenaria, Velaria, Curva Elaſticitatis, Lo- 
garithmica, the Spiral, and the like, all of 
them are of the loweſt Rank of their Order: 
And their Natures imply only Portions of 
Curves, or of their Area's, of the conical. 


this beautiful Znalogy of Things. But ſince 


es 

to Quantity may be ſtill. increaſed, © may be 
yy i ſuppoſed to riſe to higher Powers than 0 3 in 
or the intellectual Species of Things, ſuch as 


ons of their archetypal Ideas, in the divine 


6 Mind, and Inſtances of the unexhauſtible Store 


Ir of manifold Wildom in the divine Nature. And 


. as infinite Extenſionis o = * is the Image in 


Nature of abſolute Infinite, ſo o »® &. is 


Jy the Image of the ſame abſolute Infinite, in 


1 the intellectual Species of Things. And by 
the Analogy of Things, relative Nothing, 


and relative Infinite are the intellectual 
Images of abſolute Nothing, and abſolute In- 
Ft e, 


— — —_— —— — 
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ſeftion-kind, „the loweſt Order of all Carves | 
whatſoever. So true it is, that Nature per- 

petually brings about her Purpoſes the ſburt- 
| eft and fi mpleſt May, and keeps conſtant, to 


UE, a4 4: 00-5. 0 oo ke. Now. tho' : 
theſe Powers of ſuperior to © 3, can 
have no Place in natural Things, or the ma- 
e- terial Syſtem, yet arc they the intellectual 
„ Hecies of created Things, and are in their 
relpective Orders, Images, and Repre ſentati- 
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finite, ſo univerſally does this Analogy hold 
TW 


Propoſition XIII. 


Abſolute Infinite, in the Analogy of Things 
is the preciſe and proper Oppoſite to abſolute 


Nothing. 


Demonſtrat. This is plain from Prop. 12. 
and its firſ# Corollary, For fince a mathe. 
matical Point is the preciſe and proper Op- 
polite to univerſal Space, and fince in the 
Analogy of Things, a mathematical Point 
is to infinite Space, as abſolute Nothing is to 


abſolute Infinite : Therefore abſolute Inß- 


nitè is the preciſe and proper Oppoſite to 
abſolute Nothing. Beſides, abſolute Nothing 


and abſolute Infinite, being the Limits of 


the Untverſitas rerum ommium, in aſcending 
or deſcending from created finite Beings, they 


muſt be preciſe and proper Oppoſites, having 
nothing common but their being Entia and 


Limits. q. e. d. 


Corollary J. 


| S1incs abſolute Nothing, it its poſitive 


Idea, implies the utmoſt Impoſſibility of, and 
the moſt extreme Contradiction to Reality or 
real Being, as it moſt certainly does; (for it is 
7 VVV not 
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not pollible to conceive a gteater Contra- 
dition to, or Impoſſibility of Reality or real 
Being, than is implied in the poſitive Idea of 
abſolute Nothing or Non entity, beyond which 
there is no further deſcending from Reality 
or Being; it having no real Entity, though 
it may be claſſed, as to its negative Con- 


F 


4 ception, in the Category of Entia rationis:) 
[WF Therefore by the Analogy of Things, ge 
"as lute Infinite muſt imply in its poſitive 1 5 
uu and that neceſſarily, the utmoſt Poſſibility, 
{4 and the moſt extreme Ay of Reality 
7 or real Being. N 
to 545 
. . U. 
to | e 
1 Wann enen ſince abſolute Nothing, A 

its poſitive Idea, implies the utmoſt Contradicti- 
8 on to real Being, ſince abſolute Infinite is the 
ey preciſe Oppoſite to abſolute Nothing; ſince al- 
ne lo being Oppoſite in every Thing (except 46 
nd Entia and Limits, which do not a eck the 


Realities in abſolute Infinitade, as to its pok- 
tive Idea) abſolute Infinitude muſt imply in 
its poſitive Idea the utmoſt neceſſity of Rea- 
lity, or real Being ; therefore of Neceflity : 
15 the abſolnte Infinite maſt really Be, or the 
ad Being to which abſolate Infinitade is only # 
a compatible, muſt neeeflarily exiſt, | 
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Propoſition XIV. 
.- Fibitade and Infinitude, when applied to na. 


Hr and created Things, in their poſitive 


Ideas, imply not e but the Modes of 


Realities 


. Demonſtrat. Hurade, when applied to 


N Widuta? or created Things, imports only in it's 
(poſitive Idea the Proportions of the ſeveral 
> Degrees ot Affections, or Properties, of theſe 
«Things to one another. Infinitude, the Un. 
-boutdednets of theſe. Degrees of Aﬀettions, 
or Properties. Finitude and Infinitude, in 
themſelves, abſtracted from a proper Subject 
or Suſtantive, are incomplete Ideas in natural 


or created Things. Infinite Extenſion, Number, 


Duration, Wiſdom, Knowledge, &c. are com- 
plere Ideas, whercof theſe Realities are the 
Subjects or Subſtantives, and the Infinitude 
the Epithet or Adjective : Wherefore Vini. 
tude and Infinitude in natural or created Things, 
being bur Adjuncts to Realities, in their poſi⸗ 
tive Tea s, do not imply Realities, but the 
Modes of Realities. q. e. d. 


Corollary I. 
Hirnen the Modes of natural or created 


Things are Realities, in the ſupreme or abſo. 
ſolute Infinite, or the Modes of natural or crea- 


ted Things, when aralogically elevated to the 
| ſupreme and abſolute Infinite, are in him 


not Modes, but the utmoſt Realities. ITzhis is 


plain 


* 
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plain from che preceeding 'Propoſu, tion, FI the 


24 Corollary of the 13. Infinitude is but a 


Mode in natural or created Things, but in the 


ſupreme or abſolute Infinite, it implies in its 


poſitive Idea the utmeſt Reality, to wit, ne- 
ceſſary Exiſtence; and the ſame muſt 5 t Ne- 


ceſſity be true, in all thoſe Attributes of the 


divine Nature, which analogically derived 
down to the Creatures, are in them but Modes, 


in him they are the utmoſt Realities; becauſe 
they are all complicated and affected with, 
or (ſo to ſpeak) multiplied into abſolute In- 
finitude, which realizes thoſe Modes of Crea- 
| tures, and tranſubſtantiates them into poſi- 


tive and real Qualities. So true is the meta- 


phyſical Axiom, quicquid in Deo, ipſe. Deus 
ef. I do not here contend that there may 
not be acceſſory Ideas in the divine Intellect, oer 
that there may not arbitrarily ariſe in the divine 

Intelle& Images of Beings, whole Exiſtence in, 
Fact, is not neceſſary. Since the Idea of a 
Creature cannot be neceſſary to him, or elſe, 
they would neceſſarily be, But even thole ac-, 
ceſſory or arbitrary Ideas, in the divine Imagi- 


nation, by being there, become of a quite dif- 
ferent Nature from the like in Creatures, for. 


by being there, they (by Virtue of his abſolute; 


Infinitude) receive a Being infinitely ſuperior. 
to the like Ideas in created Beings, not neceſ- 
ſarily, but with infinite Freedom and Liberty. 
And thoſe Affections and Properties in Crea- 

1 © :..-000006; 
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tures, which in them are but Modes, when ana. 
togically carried up to the like or ſimilar Aﬀec. 
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tions or Attributes in the divine Nature, are in 


him the utmoſt Realities, as being com. 
1 plicated with abſolute Infinitude, and thereby 
transformed or exalted into real Wantitiesc 1 
actual Sufiſte nces. 


Cc orollary U. 


Hence Power, Subſiftence, Duration, 
Knowleage, Wiſdom, Goodneſs, Beauty, &c. 


which in created intelligent Bcings are the 


Images of Omnipotence, nece(ſary "Exiſtence, 


Eternity, Omniſcience, the divine Sophia, Be. 
nignity, infinite Perfection, &c. in the divine 
Nature, and are but Modes of Being, and 
not eſſential Affections in theſe; are in him 
infinite Realities, and living active Principles: 
And he that would reaſon analog ically, from 
the Nature of theſe in created intelligent Be. 
ings, to the Nature of thoſe in the divine El. 
ſence, without having the utmoſt Regard to 
the abſolute Pellets, which in a Manner 
quite changes the Nature of the former, and 
exalts them into a different Category, would be 
miſerably miſtaken. For Inſtance, he that, 
becauſe the Duration of natural Things is ſuc- 


ceſfive, would conclude ſo of the divine Eter- 


nity; He that would reaſon, becauſe human 
Power cannot give Being and Subſtance 19 


level which had none, the divinc Onmipo. 


[ence 
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fence could not: He that would infer, tha® 


amet: * 


becauſe the Knowledge of rational created Be- 


ings is progreſſive, the divine Omniſcience 
were alſo progreſlive, muſt be egregiouſly 
miſtaken : Becauſe in this Analogy he does 


not take in the abſolute Infinitude which ele- 


vates and exalts the Duration, Power and 
Knowledge of created Things, into a Degree 
of Reality of which theſe are but the Images 


or Pictures. He that from the Picture of a 


Man would analogically reaſon about human 
Nature, and from the blending and Poſition of 


ſome Colours on Canvaſs, would reaſon to 


Life, and Knowledge: Or from the reflected 
Image of the Sun in Water, would con- 
clude of Light, and Heat, could nor ert more 


groſsly. : 
f Scholium. 


IN intelligent compounded Beings, the Pow- 
ers belonging to the Body are not only finite, 
but very low in the Order of Finites. The 
Eye perceives not diſtinctly a very large nor 


ſmall Object. Too ſtrong a Noiſe ſtunns 
the Ear, and one too weak does not act up- 


on the Organ: Neither of them produces a 
diſtin Hearing; and it is ſo in all the other 
Senſes. Thoſe Organs are fo contrived, as 
to perceive beſt the ordinary Effects of com- 
mon Life, the Objects that Neceſſity of Sub. 


ſiſtence do moſt readily preſent to us, Theſe 
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they arc fitted tor, and little elle ; they have 
a wonderful Facility in manitcſting theſe di. 


ſtinctly to our Minds, and have a juſt Pro. 


portion to the Objeas about us; but ſeem 


not contrived nor deſigned for Curioſity, ot 


conveying much more Knowledge to us, than 
what the Conveniencies of Life require : Elle 


infinite Wiſdom and Power might have cafi 
ſily formed them ſo, as not to nced thole 


Helps and Aſſiſtances, which we are obliged 


to employ, when we aim at any more patti— 
cular Knowledge of the intimate Naturcs of 
the Things about us, than Conveniency 
makes neceſſary or commodious. The Facul- 
lies belonging to the rational Soul are likewiſe 
finite, but of a higher Rank of Finites than 
thoſe Powers belonging to the Body. The 


Imagination can paint a larger Idea, than 


the Eyes can ſee, and the Memory lodge a 
greater Store of Images, than all the Senſes 
can preſent at one Time: And the Under- 
ſtanding can combine and disjoin theſe, and 
compare them many different Ways: But ſlill 
THOR Faculties are but finite in their Capact- 


We can form no diſtinct Idea's of Millions 


81 Millions, of a multangular Figure, or any 
relative Infinite, (mall or great: The Imagi- 


nation ſeems not able to contain thele ; there 


is no toom on it, for ſo large Pictures. 


The Memory is the Repoſnory of the Ima- 


ges that have been framed on Phantaſy, and 


of Religion, . '6q 


can go no further than it reaches ; z nay fol 


dom or never contains more than a ſmall 
Part of thoſe. The Underſtanding can work 


no further than theſe two afford Materials; 
irs Works being to collate, combine, and 
garble, as it were, theſe Images and Ideas 
the Imagination and Memory preſent to it. 
All theſe are limited, as the Senſes are, though 
not quite ſo ſtraitly, becauſe the Under- 
ſtanding may variouſly combine thoſe Id e- 
| a's, they have conveyed to the Imaginati- 
on and Memory, and ſo increaſe their Num- 
ber: And the Vill having no ſubject Mat- 
ter to proceed upon, but as it is prepared 
by theſe prior Faculties, can go no further 


than thoſe allow it. The Underſtanding 


may diverſify theſe as far as their Com- 
binations will reach; and the Will may 
pick and chooſe among theſe; but ſince it 
cannot create Objects for it ſelf to work on, 

it muſt be limited to the Images and Ideas 
on the Imagination and in the Memory. The 


Mill I mean, as it is a Faculty belonging 


to the rational Soul. All theſe Faculties ſeem 


to have been originally deſigned for Nothing 


| but this zaterial World, and the Syſtem of 


Things about us. They help us to no No- 


tion or Conception of any Sort. of Beings 


diſtin from Matter, but in ſo far as Ana- 
Jogy will bear us out; and even as to the 


material INE? „ they ſcem fitted for little 
elſe, 
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elſe, beſides the groſſer, more general and 
more neceſſary Knowledge of Things that 
are required for due Conveniency, or Sub. 
ſiſtence, and fhew but ſome of the groſſer 
Ont lines of the real Natures of Things 

Every Thing that might violently entertain 
our Curioſity, or flatter our Vanity, as to 
the Knowledge of the Nature of Things, 
ſeems to have been induftrioully concealed 
from us, and no Facultics to have becn in- 
dulged us for theſe Purpoſes, leaſt they 
ſhould have withdrawn us too ſtrongly from 
Things of greater Moment to the End of our 
Being: Elle infinite Wiſdom and Power had 


contrived them after a more perfect Manner, 


with a larger Capacity, and a ſtronger Ener. 
gy. As to the Faculties of the ſupreme Hi— 
rit, (which is a third Part of intelligent 
compounded Beings ) they moſt certa! inly are 
infinite in their Capacity and Energy, I mean 
they may be enlarged and increaſed without 
Bounds or Limits, which by Definition 4. 

is to be relatively infinite. Not only Six 
Atis of theſe Faculties may be multiplied 
perpetually, but the Capacity and Energy of 
thele may be dilated and intended without 
Bounds or Limics. The Perception, the De- 
fires, the Will, (the Faculties belonging to 
the ſupreme Spirit ) are unlimited and bound- 
Jeſs, fitted and deſigned for infinite Objects. 
Theſe indeed are the firſt,  Proveepel, and ori. 
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inal Faculties, belonging to all compound- 
E intelligent Beings: By which they are made 


capable of communicating with the ſupreme 
| Infinite. And next in order of Nature to 
| the ſupreme Spirit, is the rational Soul, where- 
| by they are enabled to communicate with the 
| material World: And to the Faculties of this 
| ſecondary Part of the Compoſition, the Senſes 
| of the Body are Conduits, and Conveyances, 
which make up the third and laſt Part of com- 
| pounded intelligent Beings: In the due Subor- 
| dination, the perfect Harmony, and perpetual 


Concord of theſe Three, with each other, 


the Perfection of theſe Beings does conſiſt: 
In their Diſcord, Confuſi on, and Rebellion one 
{ againſt the other, their *Degeneracy, Corrupti- 

on, and Fall, It can be no Dithculty to thoſe, 
whoarc acquainted with the Analogy of Things, 

to conceive how thele ſeveral Parts of com- 


pounded intelligent Beings are contained, with- 
out Confuſion or Contrariety, in each other, 


in their primitive and uncorrupted State; 


when they conſider, that in Water is con- 


| tained Air, in that Ather, in that Lighit, 
and perhaps in this laſt, a more ſubtle and 
refined Spirit; and all theſe in perfect Har- 


mony and Concord. But to conſider theſe a 


little more particularly. The Perception, as 
it belongs to the ſupreme Spirit, muſt of Ne- 


ceſſity be a paſſive Principle, becauſe it can- 


hot create its Objects, but receive tholc pre- 


lented 
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ſented to it: Thar it 1s infinite, by 6 plain, be. 


cauſe its adequate Object is infinite, and the 
ſupreme Infinite; it being beſtowed on the in- 


telligent Beings, in order to communicate 
with the abſolute Infinite. The Neceſſity of 
this third Part of the Compoſition of the 


mentioned Rank of intelligent Beings ſhall 
be afterwards demonſtrated; 1 proceed to con. 


ſider in a few Words the Nature of ſome o. 


ther of theſe Faculties, belonging to the ſu 
preme Sirit. 
 Propeſi tion XV. 


TRE Defre is infinite in its ; Capacity, the 


bi cardinal, moſt quick, and ſenſible, and 
moſt active Faculty of the Mind or ſpiritual 
Part of compounded intelligent Beings, and 


the Will, and the Aﬀettions are bur Modife 


cations of it. 


Demonſtrat. To be convinced of the Truth 


of this Propoſition, we need only reflect on 
the Source of all the Happineſs or Miſety 
of intelligent Beings, and we ſhall find it 2. 


riſes from the Enjoyment or Diſappointment 


of their Deſires, There is in all intelligent 


Beings a reſtleſs Appetite or Deſire of Happi- 
neſs: From the Moment of their Being, 


through all the Ages of Eternity, all their La- 
boar, and Travel is for this Purpoſe: Nor are 
they devoid of it, either immediately in the 
End, or mediately in the Means, for one In- 


ſtant 
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fant of Time, in all their endleſs Duration. 
Now this is the neceſſary Effect of the Facul- 
ty of Deſire, no Object leſs than Infinite can 
ſatisfy it. For let it be ſuppoſed to have 
come to the Poſſeſſion of any Object leſs than 
Infinite, its plain, it can defire yet a greater, 
and a greater, without Bounds or Limits; that 
is, it can deſire an znfinitely great Objed, that 
is, the Deſire it ſelf is infinite in its Capacity; 
its As are inſtantaneous, and its Enjoy ments 
or Diſappointments for a Time ſwallow up 
the Acts of all the other Faculties: And 
therefore it is the moſt quick and ſenſible : 
It ſets all the Powers of the whole Compo- 
ſition on Action, to obtain its Ends, and 
therefore it is the moſt active: And upon 
all theſe Accounts, the moſt cardinal Facul- 
ty of the Mind: Chooſing or refuſing, that 
is willing, is but the Deſire applied ro a 
10 particular Object; the Affectious are but the 
Complexions of the Deſire, as applied to this 


. particular Object: And therefore are both 

"7 but 1 earns of the Def res, e 
. G. .C | 
nt . — 
*** Scholium. 

4 10 apprehend how infinitely capacious, 


Alpe, and ſenſi ble the Deſire is, we need 
* only imagine our ſelves, ſeparated from the 
Objects of Senſe, and the 1 Amuſements 
Mn 1 oa 
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of Life, with all the Faculties of the Soul 


awake : And we ſhall then be able to con. 


jecture how ſtrong, active, reſtleſs, and un. 
ſatiable our Deſires would be. So as to (wal. 
low up and extinguiſh all the other As of 


the Faculties of the whole Compound. Thoſe 
only can moſt ſenſibly feel the Force of this 


Reaſoning, who have in ſome Meaſure, and 


: for ſome Time been i in this State. 


Corollary I. 


 S1NCE the Deſire is infinite in its Capaci- 


ty, and may be dilated beyond any finite 
Object, how great ſoever, it is evident it 
cannot be over-filled, or ſuper-abundantly (ſo 
to ſpeak) ſatisfied with any Object leſs than 
infinite Since allo, the greateſt relative lofi. 
ne, cannot be aſſignable by Corollary 1. Prop, 


Therefore the Deſire cannot be adequate. 


is and over-filled with any leſs Obje& than 
the abſolute Infinite; it being capable of be- 


ing enlarged beyond the Dimenſions of any 


relative or creaturely Infinite aſſignable: And 
ſince by Corollary 6. Prop, 12. no Creature 


can be abſolutely Infinite, therefore the Deſire 


can be perfectly and adequately filled and ſu- 
per- abundantly ſatisfied, by nothing leſs than 


the mne and increated at 


F CO Corol- 
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Since the Deſi re is „ when filled 
and ſatisfied with its proper and adequate Ob. 


jects, it muſt be infinitely happy: For ſinee 


Nothing, by the preceeding Corollary, but 
the abſolute and increated Infinite, can ade- 
quately fill, and ſuper-abundantly ſatisfy it; 
the abſolute and increated Infinite muſt be 


its 1 Object, and the Deſire infinite in 


If, filled and perfectly ſatisfied with its 
e Object, the ſupreme and increated In- 


Fnite, muſt of Neceſſity be infinitely happy. 
| Happineſs ariſing from the Congruity of the 
Object with the Faculty, and this ſupreme 


and increated Infinite being the | proper, 


and indeed the only proper Object, ( ſince 
the ſupreme Infinite is one) it muſt alone be 


| the congruous Object, and ſo the Faculty be- 
ing infooite, the Object infinite, and they 


infinitely congruous to one another, the 


Deſire, in the Poſſeſſion or Enjoyment of 
| this Object, muſt of Necellity be infloleety 


happy. 


 Propoſh tron XVI. 


IN regard of intelligent Beings, every 
Thing that is in the Univerſitas rerum, may 
be fully comprehended under theſe three ge- 


neral 


o Philoſophical Pznciples | 
mera Heads, to wit, the Faculty or Deſm 
the Object of this Faculty or Deſire, and 
the Senſation ariſing from the Congruity ot 
Incongruity between theſe two. 
 Demonſirat. All the diſtin Subſiſtences 
that actually exiſt, are comprehended under 
theſe two general Heads, the ſupreme and 
_ abſolute Infinite, and the Creature, and theſe 
can be only Objects of the Faculty or De. 
fre. The Faculty or Deſire being infinite, 
by the preceeding Propoſition, may contain 
or receive both theſe, and the Senſation ati. 
ſing from their Congruity or Incongruity to 
the Faculty, muſt together with theſe two 
general Heads mentioned, comprehend every 
Thing in the Univer/itas rerum in regard to 
any particular intelligent Being. For nothing 
can be imagined in the whole Extent of Be- 
ing, real or intellectual, that may not be re- 
duced to Faculty, Object, or Senſation ariſing 
: from thele. Therefore, Oc. e. q. d. ; 


Ax intelligent Being, compounded of 1 
Body, Soul, and Spirit, with proper Relati- 


ons, and in Subordination to each other, is a 


real Epitome, Image, or Repreſentation of 
the Iniverſitas rerum omnium.. _ 
Demonſtrat. This is ſo evident from the 


Analogy of Things, that there can be i 
Diff 


0 

b 

Propoſe tion XVII ; 
\ 

q 

| 


of Religion: 1 9 8 71 


I ig in it, to thoſe who will conſider, 


; 
and that the ſupreme Infinite could have nothing 
' of more perfect than himſelf and his other 
3 Works, and his own perfect Adminiſtration 
nces and Government of theſe, to form this com- 
ndert pounded Being upon. He muſt be conſiſtent 
and MW with himſelf; and his compounded Works, in 
heſe their component Parts muſt reſemble in the 
De. leſſer Compoſitions, the ſimilar Parts of the 
lite, ¶ greater. This intelligent compounded Be- 
tain ing, being to have a material Part, what 


can it have more worthy of the Work of 


ati. 

to infinite Perfection, than his greater Sy/tem 
wo of material Beings to reſemble? His Soul 
ery or rational Part can reſemble nothing more 
to worthy of Him, than the other higher Or- 


ing ders of created Spirits: And his ſupreme 
Be. Spirit or Mind, will bear its beſt Reſem- 
re- blance, when it repreſents the ſupreme In- 
ng finite. His Adminiſtration and Government 

of the whole Syſtems of created Beings, can 

be repreſented by nothing ſo aptly, as the 

Relations and Subordination of theſe to each 

other, and to the reſt of intelligent Beings, 


2 which theſe could only be formed upon. In 
ti- a Word, it is impoſſible that any Idea of a 
a compounded intelligent Being, made up of 
of ſeveral Parts, each ſimilar to ſome greater 


Part of the Unzverſitas rerum, already ex- 
iſtent, could enter to the divine Mind, 
which could be more perfect and more wor- 
PART, 2 % . 68 e 7 
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thy of of Him, than this, that cach inferior 


of his Works already made, and the higheſt 


min tration of the Whole: I ſay it is im. 


of his Works, through the whole Scale of Be. 
 Invs, as it moſt certainly is carried. And this 
is not a meer metaphorical Picture, and Re, 
ſemblance, but the real and phyſical Nature 
of compounded intelligent Beings. Where- 
: 5 Oc. q. e. d. x 


lug. with the due Limitations, all the Re- 
lations and moral Duties of intelligent com- 
| pounded Beings, to the ſupreme Infinite, to 


may be caſiiy deduced; for Inſtance, do we 
reſemble the ſupreme Infinite, in our ſupreme 


Beings, io is this Part of our Compoſition 


Part ſhould be an Epitome and Reſemblance 


Parr, of Himſelf; and that their Relations 
and Subordination ſhould reſemble his Ad. 


poſſible it ſhould be otherwiſe, to preſerye 


h's Conſiſtency with himſelf, and to carry 
on this Analogy, through every individual Part 


Corollar 9 1. 


FROM this Foundation, by a proper Ana- 


ſimilar intelligent Beings, and to themſelves, 


Spirit; Then as he is the firſt in Order of 


the firſt and moſt principal, in our Order of 
Parts. All the reſt muſt be ſubſervient and 
ſubordinate in us, to this, as the reſt of the 
ſeveral Ranks of Beings are to him: This 


—— — — ] —³ 2 Bene eee ee ee III 
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ginally deſigned and beſtowed upon us. Here, 
we muſt aſpire after Him, and open our 


Deſires for Him, by a Love worthy of Him, 
ſuperior infinitely to all our other Loves 


and Deſires: On this Part and its Faculties, 


our greateſt, our chief, nay, and our only 
Labour is to be beſtowed; that it may. be 
expanded, dilated, and elevated to its pro- 
per Rank in the Order of our Parts; that 
| the due Subordination may be reſtored; 
which done, all the other Parts will per- 
form their proper Functions, in Harmony 
and Concord. In regard to other intelligent 
Beings, we are to conſider them as like J- 
mages of Him and his Yorks ; and to follow 


them with a Benevolence proper to ſuch J. 


mages, to imitate his Conduct of Love and 
Forbearance, to all his Creatures. But this 


only by the By. 
| Corollary, II. 


HENCE, in a proper Analogy, the Nature 


of the ſpiritual and material Parts of com- 


pounded: intelligent Beings and of the Union 
between theſe, as far as they may be known 
by mere human Reaſon, is to be deduced, 


Compounded intelligent Beings arc Epitomes 
or Images of the Univerſitas rerum. In 


Ggz their | 


ve arc chiefly and mainly to cultivate by 
fitting it up for him, for whom it was ori- 
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their Bodles they reſemble the material J,. 
ſtem of Things, in their ſpiritual Par 
they reſemble the ſpiritual World, the Un. 
on of theſe two is a Reſemblance of (or h 
maintained and. preſerved after) the Manner 
the ſupreme Being governs the materid 
Syſtem of Things: Who being intimately 
preſent with every individual Atome of Mu. 
ter, yet more eminently acts from his ſupe- 
rior, Throne of Glory, having the whole . 
fem of Creatures in one View preſented tg 
| him, in the univerſal Space, his ſpecial Sep 
forum. By this Principle, as a Key, the 
whole Philoſophy of human Nature, of the 
animal, rational, and divine Life, of the Pal. 
ſions and Affections of the Soul, and even 
of the Organiſm of the Body, ſo far as it 
is juſt and genuine, and given to mere hu: 
man Reaſon to know, is to be unlockt, and 
that not metaphyſicaliy, but phyſically and in 
reality. But who is ſufficient for the Detail 
of theſe Things? 3 
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| Corollary III. 

HREN CE, the Immortality of the ſpiritual 

| Pi, of intelligent compounded Beings, is 
evidently to be deduced. For ſince the ſp 
ritual Part of intelligent compounded he. 
ings, is an Epitome and Image of the ſpiri 


tual World; and the ſupreme Spirit, (that 
4 Par t 
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Part which God originally breathed - into 
Man) is an Epitome and Repreſentation of 
the abſolute Infinite; \ ſince by Corollary. 2. 
Prop. 13. he neceſſarily exiſts, therefore the 
Soul, or ſpiritual Part (whereof this ſupreme 
Spirit is the Fund or intimate Subſtance) 


\ muſt exiſt for ever. Not neceſlarily, for 


that Concluſion would drop the proper Li- 
mitation in the Analogy ariſing from abſo- 
lute Infinitude : But, as being Images of 


| him, who exiſts neceſſarily, and having their 
Being from him. Their Immortality is. in- 


deed an active, liuin 's Principle, not of ne- 
ceſſary, (but derived) Exiſtence. They are 
immortal, as having repreſented on them all 


his communicable Perfections; of which, 


perpetual Exiſtence is one, though neceſſary Ex- 


| iſtence be not; that being contrary to Crea- 
| tion, or deriving a Being from another. 


Immortality in Creatures is nothing but per- 
petuity of Exiſtence, and if Exiſtence at all 
be communicable to Creatures, perpetual 


| Exiſtence muſt be communicable : For Exi- 
| ſtence, being an active, living Principle, will 

| of it ſelf continue Being for ever, unleſs jt 
be deſtroyed; Which is impoſlible, both 
from the Immutability of God, and the Na- 


ture of his own Immortality, of which this 


is an Image, or Reſemblance. The Immor- 


tality of {piritual Creatures, is an Emanati- 
on from an "e! of the divine communica- 
. V 
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may be conſidered as a boundleſs Void, made 


= —_— And muſt reſemble every 
Thing in it, but Neceſſity, that being a Cob. 
tradiction to its being derived. But in ere. 
ry other Circumſtance it perfectly reſemble 
the Immortality of the ſuperior Infinite, ( 
far as creaturely Properties can relemble di. 
vine Attributes) and ſo cannot poſſibly be de. 
ſtroyed: And this is the true Source of the 


Immortality of all Cteatures. It is truc, this 


Demonſtration equally concludes the Imo. 
tality of all his other Works, ſince they ate 
equally his Images, in a higher or lower De. 
gree of Perfection: And without all doubt 
it muſt be ſo; for the Gifts and Calling if 
God are without Repemance. And this is 
the genuine, and as the Schools call it, the 
apodeictick Demonſtration of the Immortal; 
ty of all the Works of God, under ſome 


Form or another; it is from their being his J 


mages that their Immortality 5 
79 55 ' Corollary Iv. "os 
"Ti the Analogy of Things, the Deſire be. 
ing the cardinal Faculty of the Soul, and 
rn erg in its Capacity, is as the infinite 
Space, to the divine Plenitude : Which iofi 
nite Space, nothing created can adequately 


fill, but the divine Plenitude. And in this 
View, the infinite Capacity of the Deſire 


10 


De 
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"0 receive ſome fleeting, limited Parts or 
Hſtems of Matter, acting by eſtabliſhed Laws, 
- in comely Order, upon one another for 
a while; but can never be perfectly filled, or 
adequatcly repleniſhed, | ut by the ſupreme In- 
finite: Who is preſent with, and repleniſhes 


cycry Point of the great and wann Void of 
Nature. 8 


8 n 1. 


As in regard to intelligent 3 the 
Univerſitas rerum omnium, is fully compre- 
hended under theſe three general Heads; the 


ſation ariſing from the Congruiiy or Incon- 
gruity between theſe: So the ſame Analogy 
with proper Limitations is preſerved in the 
material Sy/tem of Things. For anſwerable 
| to thele, we have in the material World 
Gravitation, which wonderfully analogiſes 
to the Faculty or Deſire in the ſpiritual 
World, and this to that; both being the 
aftive, cardinal, and energetick Principles 
of either Syſtems reſpeRively. Next we 
have a Maſs of extended ſenſible Matter, if 
collectively conſidered, or Syſtems of mate- 
rial Bodies, diverſcly figurcd and ſituated in 
regard to one another, if ſeparately conſider- 
ed: And in both theſe Views, they admira- 
bly repreſent. the Subject or Object of the 


834 * 


Faculty or Deſire, the Object, and the Senſa- : 
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Deſire, which is analogiſed by Attractim 
or Gravitation. And laſtly, we have the 
harmonious, comely, and decent Motions, 
and Actions of one Body upon another, ari. 
_— ling from the Attraction or Gravitation's be. 
ing impreſſed on the Maſs, and each parti. 
cular Body; and this too anſwers wonder. 
fully to the 7hzrd Principle in the Univerſ- 
tas rerum; And this Analogy deſcends even 
ro particular Bodies, for in theſe we have 
the Form, the ſubject Matter, and the Con- 
_gruity between the ſe. 


e IL 


From the whole precerding Chain of in- 
telleftual Truths, we may form to our ſelves 
ſome faint, low, and imperfect Image or Re. 
preſentation of tne EVER - BLESSED TRI. 
1 IN UNITY. For ſince by Corollary 


Prop. 14. the Modes of natural or created | 
Things, when analogically elevated to their 
ſimilar Attributes in the ſupreme infinite, in 


Aim, are infinite Réalities: Since, by the 
185 fame Propoſition, an intelligent Being is, as 

to its ſpiritual Part, an Emanation from, an 
Image and Repreſentation of, the ſupreme 
Infinite: And ſince allo, in regard to theſe 


intelligent compounded Beings, all that is 
in the Untverſitas rerum omnium, may be 

fully eee under theſe three general 
= Heads 


| : 
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Heads or Principles, the Deſire, ire, the Objer, 8 
and the Senſation ariſing from the Congruity 
or Incongruity between the Faculty and the 
Object: Since laſtly, this Analogy is pre- 
ſerved full and clear, through the ſpiritual 
and material Worlds, and each: particular 
Body, that is, through the whole Syfem 
of Creatures : It is highly probable, ſo con- 
| ſtant and univerſal an Analogy can ariſe from 
nothing, but from its Pattern and Archetype 
in the divine Nature : And without all per- 
adventure, could we fully and clearly carry 
it up to its Source, we ſhould there find 


the Origin and Source of this HOLY TER- 


NARY; or of theſc three eſſential Relati- 
ons, of the Whole, to the Whole i in the com- 
pletion of the GOD. HEAD. Let us there- 
fore try, in ſome poor low Manner, to car- 
iy up this Analogy, as high as poſlibie we 
can. The firſt Thing then that we are to 

_ conſider in the divine Nature is, the Deſire 

now this being ſuppoſed, to belong | a 
ſupremely infintte intelligent Being, muſt be 


an infinitely active, ardent, ſtrong, and 


| powerful Thought: And that, not as crea- 
ted, or relative Inſinitude expreſſes it, but 
25 the abſolute and ſupreme Infinitude ele- 
vates this Defire. Now then this ſupreme- 
ly infinite Deſire, this active and ardent 
Thirſt after Happineſs, or after a full, ple. 
nary, and compleat, beautify ing Object, 3 = 

„„ 
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mall ſuppole to repreſent the FATHER, the 
original and firſt Principle in the divine 


Nature: Seeing then, there is no Conſideta. 
tion here of any Thing but of God Himſelf, 


nor is it poſſible for any other Object, but 
Cod himſelf to ſatisfy, and adequately to fill 


this ſupremely infinite Ardor, Thirſt, and 
Deſire of Happineſs. Therefore He him. 
ſelf, reflected in upon Himſelf, viewing and 
contemplating his own infinite Perfections: 
The infinite ardent Deſire, filled and ſatis 
fied with his own cſlential Happineſs : The 


Brightneſs of his Glory, and the expreſs J. 
mage, (the eſſential Idea) of his Subſtance, 
reflected in upon himſelf: Or God himſelf 
reduplicatively contemplating himſelf, (he 
having nothing elſe poſlible, to be the Ob. 
ject of his Love, Delight, or Deſire) repre- 


ſents to us the begortey Deity, the SON, 


the ſecond divine Principle in the Order of 


the Godhead. Upon this Reflection, Contem- 
plation, and Poſſeſſion of God himſelf, in 


himſelf; there mult of Neceſſity ariſe a Foy, 


Happineſs, Acquieſcence, and Satisfaction 
of God himſelf within himſelf, ſo much the 


more perfect, full, extreme, and infinite, as 
his Deſire, Thirſt, and Ardor after Happi- 
neſs was active and ſtrong: And this may 
ſhadow out to us the third and laſt in Order 


of theſe eſſential Principles in this myſteri- 
ous Ternary, to wit, the HOLY GHOST. 
ST oy And 
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And though theſe three Relations of the God. 
head in it ſelf, in regard to Creatures, and 
when derived down analogically to natural 
Things, may appear but Modifications of a 
real Subſiſtence; yet in regard to the d/vine 
| Nature, and conſidering his ſupreme Infi- 
nitude, they muſt be efſentzal and infinitely 
real and living Principles; and in this JI. 
mage, and View of the HOLY AND UN- 
DIVIDED TRINITY, /ow and poor as it 
is; it is impoſſible the SON ſhould be with- 
out the FATHER, orthe FATHER with- 
out the SON, or both without the HOLY 
GHOST. It is impoſſible, the SON ſhould 
not neceſſarily and eternally be begotten of 
the FAT HER, or that the HOLY GHOST 
ſhould not meceſſarily and eternally proceed 
from both; He neceſſarily ariſing from the 
Senſation of the infinite Agreement and 
Congruity of the Object with the Deſire. 
And though the Idea, Image, or Repreſenta- 
lion, that God makes of himſelf to himſelf, be 
the (ame God in Eſſence, ſince it is a moſt 
perfect, expreſs, and ſubſtantial Image, or 
Repreſentation of the whole divine Sub- 
| ſtance and Nature, and neceſſarily has in it 
the Whole, that is in God, and with the 
_ ſame infinite Perfect ions, that are really in 
the Godhead, being only the Divinity, re- 
flected in upon it e: Let there is a Diffe- 
rence, between the Idea, Image, and Re- 


prefon, 


_— 


— 
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pre ſentation, and the original Divinity. Fot 


the ſame Perfections which are in the origi. 


nal and contemplating Divinity directly, are 
but iudirectly, and by Reflection in the con. 


 Tempiated and begotten Deity z and they dif. 


fer by the Relations of begetting, contem- 
plating, and repreſenting ; and being bepot- 
ten, contemplated, and repreſented : And 
though theſe be only mere Relations, an d Mo. 
difications, when transferred to natural and 
created Things, yet are they infinite Reali. 


ties in the Deity. It is the ſame with the 


Senſation of Love, Joy, Acquieſcence, and 


Happineſs, that ariſes in the divine Nature, 


from contemplating and poſſeſſing himſelf” and 
his own infinite Perfections within himſelf, 
And theſe three Relations of contemplating, 


being contemplated, and of Acquieſcencè ariſing 
"fron them; which in a natural View, would 
only be Modiſications; yet in the divine 
Nature, are infinite Realities and eſſential 


and living Principles : And may ſerve as a 
faint and imperfed Image of THIS ADORA- 
BLE AND UNSEARCHABLE MYSTE- 


'RY. Now though theſe Views and Repreſen- 
rations of this INEFFABLE AND INCOM. 
PREHENSIBLE MYSTERY ariſe naturally 
and neceſarit from the Analogy of Things, 


ſufficiently cſtabliſhed in the preceeding Pro- 


poſitions z and without all doubt, have ſome 


real Truth in them; ; lince it is certain, thei 
| | Ke- 


ds Dn. 
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Relations and Modifications of Subſiſtence 8 
are really in intelligent Beings, in the nate 
rial Syſtem of Things, and in particular 

Bodies; and could have no other Rzſe and 

| Source, but from their Patern and Archetype 
in the divine Nature: Yet when applied to 
the ſupreme Infinite, theſe Relations and 
Diſtinctions muſt be expreſſed in Words, 
that have a quite different Senſe affixed to 
them, by common Uſe, from what they 
ſhould here 7mport; And ſince the Attri— 
butes and Relations of the ſupreme Infinite, 
muſt be incomprehenſible to finite Crea- 
tures, eſpecially to Creatures converſant 

only about low, groſs, and material Images ; 

all T would be underſtood to conclude from 
this Analogy, thus raiſed to the ſupreme In- 
finite, is, that Reaſon may form an analogical 
imperfect Image (and that is all ir can do) of 
this INCONCEIVABLE MYSTERY, 

which may in ſome Meaſure help thoſe 
(who have not attained to a more perfect 
Guide or higher Lights) to believe the poſi- 

tive Relations of his own Nature, by Go 
| himſelf, though they be not able perfectly to 
comprehend or expreſs them. And if this 
poor Repreſentation of ſo PROFOUND A 
MYSTERY, ſo certainly and FULLY re- 
_ vealed in holy IWrit, can, by the divine Blef- 
ſing, any wiſe contribute to ſettle and quiet 
ober and honeſt Minds, 1 ſhall have my full 
2 Inten- 
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Intention Nothing leſs than Omnipotence, Re 


Omniſcience, being ſufficient to deal with thoſe 
who are other wile . 


Propoſe tion XVIII. 


Tart muſt of Neceſlity be ſome Princi. 


ple of Action in intelligent Bcings, analogous 


to that of Attraction in the material tem; 


and that is, the Principle of Reunion with the 


ſupreme Infinite, by him originally impreſſed 
on their ſupreme Spirits. 


Demonſtrat. That there muſt be ſome 


; Principle of Action impreſſed on intelligent 
Beings, analogous to that of Attractiou in 


the material H/em, is evident from the A- 


nalogy of Things, the Conſiſtency of the 
Works of the ſupreme Infinite with them 
ſelves, the Uniformity conipicuous in all the 
| Creatures, and that the Material are but J. 
mages and Repreſentations according to their 
reſpective Natures of the ſupreme Infinite, 
as well as of the intelligent Syſtem of Beings. 
There muſt therefore ſome great Principle 
of Unitormity run through both Syſtems, that 


is, the whole Creation. Now, that Attrrac- 


tion, or lomerhing analagous thereto, is the 
great Principle of Activity in the material 
Syſtem, has been ſufficiently demonſtrated in 
the former Part of this Treatiſe. There 
muſt of Neceſſity therefore be ſome great 


Prin- 


1d 
le 
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Principle analogous to to this, in the 7 72 of 
intelligent Beings. And that this can be no- 
thing, but chat great Principle of Reunion 
with the Author of their Being, originally 
impreſſed on every intelligent Creature, is 
evident from hence, to wit, that the ſupreme 
inſnite Being, infinitely powerful and per- 
fect, muſt neceſlarily ſubject, draw, and unite 
all intelligent Beings to himſelf, to make 
them as happy, as their reſpective Natures 
can admit. That himſelf is the ſole Object 
of their Happincls cannot be doubted; 


there may be collateral and acceſſory Objects 


of their Happineſs, but even theſe muſt. 


flow from him: But that he is the ſupreme 


Object, and the ſingle one that can adequate- 
ly* ſatisfy them, has been ſhewn before : 


That therefore, to bring them to this Hap- 


pineſs, he muſt impreſs upon, or derive to 

them a Principle of Re union with himſelf, 
is plain, becauſe this is the ſingle Mean, to 
bring them to this End; for the known 
Law of Nature obtains even here, and eve- 
ry where, to wit, that Action and Reaction 


it mutual, ſo that if the ſupreme Infinite 


muſt draw them to him in Order to make 


them happy, they muſt have a Principle of 


being drawn towards him. That it muſt 
be à radical and eſſential Principle, is cvi- 
dent alſo; becauſe this Happineſs is the very 
Tad of their Creation, it being a in- 

nite 
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finite Perfection ſhould make intelligent Be Be- 
ings, for any leſs or any other End. Where. 
fore the ſupreme Infinite could not make in. 
telligent Creatures, without implant ing in 
their Natures, a moſt ardent Deſire, an ef: 
ſential Principle, interwoven in the Sub. 
ſtance of the ſpiritual Natures, of being re. 


united with himſelf, in order to make them 


as happy as their relative Natures will 
admit of, Beſides, intelligent Beings (as to 
their ſpiritual Part) are Images of the ſu. 
preme Infinite, by Prop. 15. In him there js 
an infinite Deſire, and Ardor of poſſeſſing 
and enjoy ing himſelf, and his own infinite 
Perfections, in order to render him happy; 
he himſelf is the /o/e Object of his own, and 
of the Felicity of all his Creatures: There 
muſt therefore be an Image of this his inhi- 
nite Deſire after Happinels in all his intelli- 
gent Creatures; and this Image can be no- 
thing but this Principle of Re union, ſince 
nothing but this can unite. them with him, 
to make them happy. Laſtly, an intelligent 
Being, coming out of the Hands of infinite 
Perfection, with an Averſion, or even In- 
_ differency, to be re- united with its Author, 
the Source of its utmoſt Felicity, is ſuch a 
Shock, and Deformity in the beautiful Ana- 
logy of Things, ſuch a Breach and Gap in 
the harmonious Uniformity, obſervable in 


all the Works of the Almighty, and that 
too, 
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too, in the nobleſt and higheſt Part of his 


Works; as is not conſiſtent with finite Wiſ- 
dom and Perfection, much leſs with the /#- 
premely infinite Wiſdom of the ALL ER. 
FECT. Wieteere, . e 


Corollary. = 


|. HENCE we may diſcover the Source of 
natural Conſcience, and of all thoſe Motions 


and Convulſions, that are raiſed in the 


Breaſts of compounded intelligent Beings, 
upon the Commiſſion and Omiſſion of certain 


Actions: Of that Comfort, Joy, and Support 


in ſome ; and of that Deſection, Dread, 
and Terror in the Minds of others; where 
no natural Cauſe can be aſſigned. Hence 


the noble and ſublime Diſcoveries of the anci- 


ent Heathen Philoſophers, in the Principles 
of moral Virtues, without the Aſliſtance of 
Revelation. Hence it is, that Odcelerats can 
by no Arts, nor any Amuſements how vio- 
lent ſoever, ſtifle the Crics of a wounded. 
Conſcience ; and hence alſo, it is, that honeſt. 
and upright Minds are ſometimes {ſwallowed 
up by a Tranquillity and Peace that ſurpaſſcs 
natural Underſtanding, That this Princi- 
ple of Re-union is defaced, buried, and in 
ſome Meaſure as it were obliterated by con- 
trary Attractions, by Senſuality, and the vio- 
lent Amuſements of Licentiouſneſs in com- 
pounded 
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na intelligent Beings, is no more an Ar. 


in their Creation, in the very Fund and We 
Subſtance of their Natures, and yet there MW be 
remains but few Footſteps, and Inſtances of I the! 
its Being or Effects. There are indeed (s 

in the greater World) ſome /egible Charac I aud 

ters, ſtrong Out lines, and prominent Line , 
aments of its original Beauty, ſome magni MW ® 
* fecent Ruins, which ſhew what it had been, ete 
il ee enough to demonſtrate the original impre/- i 2? 
ion, Beauty. and real Being, of ſuch a MW ® 
1 Principle, in all the Individuals of thi Me 
| Race, as it is evident from the Pangs and Ti. Ko 
1 tures of natural Conſcience, when it is coun- thi 
| ter · acted. But the little Effect it has, from Wl /"* 
= wa 


gument againſt its eſſentially belonging to in. ha 
telligent Beings, than the Ideotiſin of ſome is mon 

an Argument againſt the Principle of Reaſon tion 

in human Nature. But, 

Lemma Il. f 
Fon this Principle's being 1o radical ¶ Fore 

implanted in all the Individuals of intellj won 

| gent Beings, and from the ſo very few In. we 
ftances and Remains of it, conſpicuous in fron 
| the human Race; we may gather the inf- leafl 
| ' nite and univerſal Degeneracy and Corrup. MW Op: 
N tion of this Set of intelligent Beings, from this 
their primitive and original Inſtitution. in 
| This Principle was moſt certainly implanted witl 

Y 


„ 
what it was deſigned to have, is an evident De- 
monſtration of the deep and univerſal Corrup- 


* 


tion of this Set of intelligent Beings. 


Corollary III. ; 


HENSE we may farther diſcover the 
Force, Truth, and Univerſality of this 


wonderful Analogy Ls. 9 Whatever 
we diſcover of the Works of Nature, is 


from this Source, and whenever we get the 


leaſt glympſe into the Manner of the divine 


| Operating, we diſcover freſh Inſtances of 


this Analogy. This Principle of Re-union 


in intelligent Beings, wonderfully analogzſes 


with that of Attraction in the material 


World: As to the ſupreme Infinite, it may 


be very properly called his Attraction of 
them, and as to them, theit central Tenden- 
cy or Gravitation (ſo to ſpeak) toward him; 


| and this Principle of Reunion, if attended . 
to, duly cultivated, and expanded, would 
as certainly bring about the temporal and 


eternal Happineſs of all intelligent Beings 


| in the ſpiritual World; as that of Attracti- 


on brings about the comely and Harmonious 
Motions of the great Bodies of the materi- 
al World. This Principle of Re-union is 


the original Sourſe and Spring of the De- 
| fire, afore-demonſtrated to be the cardinal 


Faculty of the ſpiritual Part of intelligent 


Hh 3 dein. 
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on by the ſupreme Infinite. This Princi. 
| ple of Re. union, as it is confidered as an in- 


Virtues, and ſacial Duties of Life, as from ly 
their genuine Fountain and Source, is to be 


_ tended to, mult neceſſarily produce and per- 
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Beings. The Principle of Re-union is tho 


Root and Foundation of the Deſire, in te. 
gard to its firſt Cauſe and original Impreff. 


finitely ative, quick, and ſenſible Faculty 
in the ſpiritual Part of compounded intelli 
gent Beings, is the Deſire of Happineſs, ot 
as it is conſidered as a theological' Virtuc, ii Ml AF 


Is Charity; and as it is conſidered as a Ru MI 11: 
of Action, it is natural Conſcience. But 
the Principle of Re-union, in its whole Ex 


tent, as it was originally impreſſed upon, 
and quite interwoven with the intimate 


| Fund and Subſtance of the ſpiritual Part of in 


compounded intelligent Beings, is the Source, or 
7 Ss and Noot of all theſe. : 0 
of 
Corollary IV. 1 „ 

HEN E, the true and genuine Nature of . 


moral Good and Evil, and of all the moral 


derived. Whatever retards, or oppoſes this 
Re union in intelligent Beings, is to them l 
moral Evil, whatever promotes or advances bo 
this Re union, is to them moral Good. Be- * 
ſides, this Principle of Reunion duly cul- * 
tivated, regularly unfolded, and carefully at- k 


fect 


Scale of Subſiſtences, is the neceſlary 


8 
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f& in the Soul univerſal Charity ; that is, the 
Love of the ſupreme Being, and of all his J- 
mages in a due Subordination; and thereby 


jnſtruct, and beget in the Soul, all the moral 


Virtues and ſocial Duties of Life. All theie 
being virtually and neceflarily included in Cha- 
rity. But to explain this Matter (which is 


of the utmoſt Conſequence towards a righr 


apprehenſion of ſolid RS) alittle W 0 


| lay 


Propoſition XIX. 


Clarity, or the Love of the  ſuprene. Be. 
ing, and of all his Images in a proper Sub- 
ordination, according to their Rank in the 
Effect 
of this Principle of Reunion, when fully ex- 
panded and ſet at freedom. 8 

Demonſtrat. By Corollary 4. Props 17, 
nothing but the ſupreme and abſolute Infi- 


nite can adequately fill and ſupcrabundant- 


ly ſatisfy the infinite Deſires of intelligent 
beings; the Deſire in intelligent Beings is 
their Love; for no ingelligent Being can de- 
lice any Thing in order to make it happy, but 
what it /oves ; or can love any Thing, but 
what it eres to enjoy, (Indifference be- 
ing the middle State, and Averſion the e- 
qual Oppoſite, both to Love and Deſire.) 


v0 that an intake Deſire of the ſupreme 
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and abſolute Infinite, is an ardent Love of 
that Being. But the Principle of Re. union, 
expanded, ſet at freedom, and arrived at 
its ultimate End and Center, is intirely 
the ſame with the infinite Deſire in intell. 
gent Creatures, poſſeſſed of its ſole and pro. 
per Object, the ſupreme and abſolute Inj. 
nite, Conſequently the Principle of Re. 
union, expanded, and fet at freedom, in 
order to arrive at this ultimate End and 
Center, muſt neceſſarily beget in the Spirit 
Pf intelligent Creatures, this: infinite Deſire 
of the ſole and proper Object; that is, an 
infinite Love of the ſupreme Being: And 


- by: neceſſary Conſequence, a Love of all his 


Images in Proportion to their Reſemblance 
of him; that is, the Principle of Re-union 
when expanded, and ſet at freedom, muſt 
neceſſarily beget in the Spirits of intelli- 
gent Beings, a Love of the ſupreme Being, 
and of all his Images in a proper Subor- 
dination, according to their 1 in the 


Scale of Subſi ſtences TY that Ss Charih. 
q. e. d. | 


Corollar 1 L 


Hence, ; Charity, or the Love of the ſu- 
preme Being, and of all his Images in a 
proper Subordination, in its true and ge- 


nuine Nature, is not founded on Intereſt, or 


the 


"of Kengion: 0 


the Views ge Rewards and — . 
but altogether on the abſtracted Perfection 
of its Object, the ſupreme Infinite. Cha- 
rity in its Origin, and as it ought to be, ac- 


cording to the true Analogy of Things, is a 


phyſical and neceſſary Conſequence of the 

Principle of Re-union : It flows naturally 
from an implanted Faculty, and has for its 
Object the ſupreme Infinite, in his own in- 
dependent and eſſential Nature, as he is ab- 


ſolutely good and perfect, without any col- 


lateral Views or Regards. Charity is in a 
higher Degree, and in a more noble Crea- 
ture, (one, to wit, endowed with Freedom 
and Liberty of adding) what Motion, proceed- 


ing from the Principle of Gravitation, is 
in Brute- matter. or what the Tendency of 


the Planets is towards the Sun, vig. a na- 


tural Conſequence of an implanted Princi- 
ple. This is ſo clear and ſo certain in true 


Philoſophy, that it is Matter of Aſtoniſh- 
ment to me, how it came once to be doubt- 
ed, much leſs diſputed. Henry Moor's 


Argument on this Head is as cogent and 


juſt, as any Demonſtration in Euclid or 


Apollonius. As the Object of the Intel. 
elt (lays he) is that which is ſimply 


true, and is aſſented to as ſuch, and not 


© as true to this particular Intellect which 
© contemplates it, fo there is an Object that 
is ſemply Good and Lovely, and to be lov- 


+ 7 SR Fed 


T Phtiolophical Pancples 


Ved as ſuch, without regard to the Pary 
* that thus loves it. And in another Place 
he uſes the familiar Illuſtration of Ginger 

Bread and Mathematicks, wherein he grants 
the former may be a Spur to the latter 
till Age and good Senſe, with the Knop. 
ledge of the intrinſick Beauty and Worth 
of the latter, makes the Student in love 
with the J7zdy it felf, without any Conf. 
deration of the childiſh Bait. As in naw 
ral Love, Perſons become often enamoured 
of outward Beauty, without any particula 
Knowledge of its Poſſeſſor, or its Attama- 
bleneſs by them; ſo without all peradven- 
ture, infinite Perfection, for its own inttin. 
ſic Pulchritude, muſt be the proper Objec 
of divine Charity, without any particular 
Regard to the Party loving it. Not that 


Intereſt, or a View to Read and P.. 


niſhments, is not often the only Motive of 
dibine Love; And always is a very proper 
and laudable one, when inſinite Perfecliun 
is the Object; And in reality, it is as high 
as moſt of the lapſed Race of Adam, in their 
degencrate State, can riſe to: But as Things 
are in their original Natures, were in their 
Integral, and muſt be in their redintegrated 
State; Infinite Beauty, or Perfection, with- 
out any Regard to Jelf- Intereſt, or any View 


5 Ne ar Fee. is, was, and 
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muſt be the proper and ſole Object of pure 
and perfect divine Love or Charity. 


Corollary. II. 


HENCE the Jervice, Worſhip, and Homage, 
we owe to the ſupreme Being, is founded 
intirely upon his own original Excellencies, 
and Perfections, and not on his Rewards and 
Puniſhments; there neither ever was, nor 
ever could be any room for Contracts, or 
Pattions, between the ſupreme Being, and 
his intelligent Creatures, in the original Con- 
| ſtitution of Things. He made all Things by 
| the Word of his Power, and for his Plea- 
ſure they are and were created. Infinite 
Perfection is to be loved, admired, adored, 
and ſerved, for being infinitely perfect, an- 
zecedently, and without any Regard to Crca- 
tures: And when Creatures are brought in- 
to Exiſtence, this primary Reaſon of Love, 
and Adoration ſubſiſts, and in order of Na- 
ture and Dignity is prior and preferable to 
all other Reaſons. Creation adds nothing 
eſſential to znfnite Perfection, but a Circum- 
ſtance only, which too intircly vaniſhes 
when brought into Compariſon with the 
original Beauty of the abſolute Infinite. All 
his Creatures, that act naturally, correſpond, 


| and are faithful, to the greateſt Exactneſs, 
to his original Impreſſions, and his appoint- 
| | e 


956 Philoſophical Pzncipies. 

ed and deſigned Ends on them. The Ce. 
leſtial Orbs, the Sun, Planets, Comets, and 
fixed Stars, thoſe huge unweildy Maſſes 
of Matter, revolve in regular Periods and 
_ conſtant Order, by their impreſſed Power 


of Gravitation and primitive Frame. The 
vegetable Tribes are faithful to his appoin- 


ted Seaſons. The Brute Animals, ſacredly 


obey their inbred Inftint?s, Only his com- 
pounded intelligent Creatures, if they at all 
obey, do it for their own, not his Sake; 
that is, they themſelves are their own ul. 
timate End, contrary to what was Demon- 
 frated, Corollary 4. Prop. 17. It is true 
in the Nature of Things, it is abſolutely im— 


poſſible, to ſeparate the Duty and Felicity 


| = intelligent Creatures, their Happineſs con- 
ſiſting in "their being in the Order of their 
Nature, that is, of GOD its Author, and 
their only Duty being faithfully to obey 
this Order: Vet theſe two may be conſi— 


dered apart, and mentally abſtracted the one 


from the other: And the laſt muſt be An. 


zerior to, and in the Order of Things, muſt 


preceed the former: So that when we in- 
vert this Order, and bring in our Happi— 
neſs, as the ſole Motive, or the preferable 
Motive to our Duty, we beome guilty of 
the moſt groſs and blackeſt Idolatry: For he 
who loves and worſhips the ſupreme Being, 


only becauſe his own Happineſs is thereby 


brought 
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brought about, makes himſelf and his own 
Happineſs his ultimate End, and ſo places 
himſelf in the Rank and Order that belongs 
to GOD only, and himſelf becomes his own 


Idol. He only can be ſaid truly to love 
GOD, with a Love undivided, and worthy 


of him, who having /oved him as far as 
Rewards and Puniſhments will carry him, 


goes on ſtill further to /ove him, loſes all 
views of theſe mercenary Mottves, and ſeeks 
for no Fuel to feed the celeſtial Flame, but 
the unexhauſtible Pulchritude, and Perfecti- 

ons of the beloved Object. 


fr | Propoſition . 
Cbarity, or the pure and diſintereſted Love 


of GOD, and of all his Images in a proper 


Subordination, is the End of the Law ; the 

Accompliſhment of all the Graces, and the 

conſummate Perfection of Chriſtianity. 
Demonſtrat. On theſe Two, to wit, the 


Love of GOD and our Neighbour, hang both 


the Law and the Prophets, ſays the ADO- 
RABLE AUTHOR OF CHRISTIANITY ; 
and the Apoſtle ſays, the End of the Law is 
Charity. If the ſupreme Being is the ulti- 
mate Object of the Felicity of all intelli- 


gent Creatures, and Charity the Mean to 
attain this End, as is evident from the pre- 
ceeding Propoſition ; then is Charity the con- 


ſummate Perfection of Chriſctanity.” The 
whole 
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whole of Chriſtianity is nothing but Rule 
for attaining this Love, or Meaſures where. 
by to remove the Impediments that hin. 
der this Principle of Re-union ( the Source of 
Charity) from opcrating, or Means to deſtroy 
the contrary Attractions which diſturb th 
natural Operation of this Principle of Re. 
union; which would of it ſelf, if not ſliflec, 
oppoſed, and counteracted, neceſſarily beger 
this Divine Charity, whereby the Soul would 
inſtantly be united with its Center, and 
ultimate Eud, the * and abſolute in 
finite. 4. e. " 


09 of TA 


To this Doarine of pure Love, there 


are made but two Objections which have 
any Weight or Force in them, The firſt 


is, That "the Motives for Love and Obedi. 
ence, urged by Moſes and the Prophets, 
CHRIST and his Apoſtles, are founded on 


| Rewards and Puniſhments; and that therc- 
fore without Blaſphemy, we arc not to of. 
fer at, or pretend to, more high and ſublime 
Aal ives or Principles, than "the Friend of 
GOD, and the SON OF GOD, (the Stan- 
dard in their ſeveral Diſpenſations, of Pu- 

rity and Perfection) thought fit ro preſs or 
propoſe. The plain and genuine Anſwer to 
this Objection is, that the Author of our 
Being Who ait all his Creatures better 
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than they can love themſelves, uſes' all Mo- | 


tives that are honeſt, laudable, and juſt, to 


gain them; he knows perfectly the Rae 


and original Complection of all his Creatures, 


and that in their /apſed State they muſt 


aſcend to Perfection by Steps and Degrees: 


and conſequently that ſome are to be wrought 


upon by one Motive, others by another, and 


that generally the firſt Steps are mounted 
by the Force of the Terrors of the Lord, 
before the Love of GOD ic ſhed in their. 
Hearts, There are Babes in CHRST, as 
well as grown and perfect Men, and their 
Food (ot Motives to Charity) muſt be as their 
| Years and Strength are: But our SAVIOUR 
tells us, we muſt love the LORD our GOD, 
with all our Heart, with all our Soul, with 


all our Strength, and with all our Mind; and 
it ſo, we ſhall have very little Love left behind 


for our ſelves. And. his beloved Diſciple 
tells us, that perfect Love caſteth out Fear, 
and conſequently Hope; that is Rewards and 


Puniſhments, which are true, good, and 


ſalutary Motions, though not the beſt. The 
ſecond Objection is from the Impoſlibility of 
Loving or begetting Love without a Re- 


gard to Rewards or Puniſhments, But this 
ObjeQion ariſes from Ignorance of the true 
Nature of this Affection of the Soul. Love 


is the Complection on _ Will or Deſires, 
d was ſhown Prop. it belongs to the 


unin. 
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uninlightened Faculty of the Mind, the Will, 
and not to the enlightened Faculty, as the Un. 
derſtanding is; and (o naturally, and of it ſelf 
has no real Reſpet to Rewards or Puniſh 


ments, which are Motives offered by the 
Underſtanding : We love, becauſe we will 


love; without Reaſoning, or becauſe the Ob. 
ject of our Love is amiable, and not becauſe 


it will hurt or heal us. Love is blind, and 
belongs intirely to the Vill, and not to the 


Intellect. But paſſing this, as perhaps too 
metaphyſical, 1 anſwer, 2dly, As we may for 
one ſingle Inſtant, and for one ſingle Act, 


abſtract from a Reward, forget it, or coun- 


teract it, (which no Body, who knows the 
preſcindent Faculties of the Soul, and that 


Love and Rewards are eſſentially united in 


their own Natures, can deny) ſo we may 
thus abſtract again, and again, and ſo in 
Infinitum, and thus beget a Habit: For what 
may once be done, may for any Impoſlibi- 


lity in the Nature of the Thing be done 


for ever : This is Demonſtration. But I pro- 
ceed. 


Propo tion XXI. ; 


e intelligent Beings, there muſt be 
Faculties fitted for all the ſeveral Ranks of 


Objects, in the Univerſitas rerum; that is, 


ſince there are evidently three Ranks of 


 Objeas, 
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Objeds, in the Univerſitas rerum; to wit, 
the material Syſtem of Things, the ſpiritual 
World of created Spirits, and the ſupreme 
and abſolute Infinite ; Intelligent Beings muſt 
neceſſarily be fitted with Faculties ſuited to 
theſe three generical Ranks of Objects. 
Demonſtrat. This is evident from the ſe— 
yeral different Mediums, which all infer the 
ſame Concluſion. 1. Intelligent Beings are 
Images of the ſupreme Infinite, who alone 
perfectly comprehends and knows himſelf and 
all his Creatures, that is, all theſe three 
generical Objects, in the Univerſitas rerum. 
He has different Senſations and Perceptions 
(as far as Diverſity can be conſiſtent with 
his infinite Simplicity) ariſing in himſelf 
| from all theſe three different Objects, and 
conſequently Faculties fitted for them: 
Therefore intelligent Creatures, his Images, FE 
the Repreſentations of all his communica- . 
ble Perfetions, muſt of neceſſity have ana- 
logous Faculties, fitted for all theſe three 
different Objects. 2. There arc Relations, 
lacumbent upon all intelligent Beings to- 
| wards each other, and towards the ſupreme 
Infinite; ſuch as Love, and Benevolence. 
Therefore intelligent Beings muſt be endowed 
with Faculties fitted for receiving the Im- 
preſſions, and to perceive the Effects of theſe 
Relations, elſe they would be in vain: And 
theſe are two of the different Ranks of 


Objects 3 
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Objects and no Body queſtions intelligent 
Beings, being fitted with Faculties for the 
third; to wit, the material Syſtems of Things, 
3. As to the ſpiritual World, including the 


ſupreme and abſolute Infinite as its Head; 
The Principle of Re-union, whole Neceſſity 


in intelligent Beings, I have now demon. 


ſtrated, makes it abſolutely neceſſary, they 
| ſhould be provided with Faculties fit for Com. 


munication and Union with the ſupreme In. 


| fmite; elſe, they were not ſuſceptible of that 


Happineſs which was the ſole End of their 


Being. 4. That which is the apoderfick 
Demonſtration of the Truth of this Propo. 
ſition, and at the ſame Time proves the Di- 
verſity of theſe ſeveral Faculties, to be as 
real as that of the Objects, is the manner 
after which compounded intelligent Beings, 
are provided with Faculties for the ma. 
terial Syſtem of Things. Material Things 
are preſented to them only through their 
Senſes; they have a real and material in. 
flux on theſe, elſe they are not really per- 


ceived; and all real Knowledge of material 


Things is conveyed into the Underſtanding, 


through theſe Senſes: Wherefore it is evi— 


dent, compounded intelligent Beings are 
endowed with a Faculty of perceiving or re- 
ceiving material Things through their Senſes, 
which is called Perception. Next they have 
a Faculty of n theſe Perceptions or 


their 


—_— 
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their Images when the Objects are "abſene, 
and this is called Imagination; and laſtly, 
2 Faculty of combining and comparing the 
real Preceptions of theſe material Things, 
or their Images, and this Faculty is called 
Reaſon: And all theſe three diſtinct Ope- 
rations belong to the rational Soul, in 
order to fit it ſor Communication with the 
material World. Now by the Analogy of 
Things, ſuch like, and fmilar Faculties, 
muſt of Neceſlity belong to the ſpiritual. 
Part of compounded intelligent Beings, ro 
fit them for a Communication with the two 
remaining Ranks of Objects; to wit, a ſpi- 
ritual Perception, and ſpiritual Senſes, Ima- 
ginat ion, and Underſtanding, for the ſpiritual 
World of intelligent Beings; and divine Sen- 
ſes, Perception, Imagination, and Under- 
ſanding, for communicating with the /#- 
preme Infinite. For this Analog y will perpe- 
tually hold good and true, from the Simpli- 
city and Unity of the divine Nature; to wit, 
ſuch as the Faculties are by which we com- 
municate with the material World ; ſuch, 
analogically and with proper Limitations, | 
are thoſe by which we communicate with 
the World of Spirits, and the ſupreme Infinite. 
And as we ſee compounded intelligent Be- 
ings have bodily Senſes, which ſolely be- 
long to the material World, ſo in the Ana- 
ogy of Things, they muſt have Faculties 
PART II. Ii „ en 
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different and diſtinct in themſelves, peculiar. 
ly fitted and appropriated to the other Objeay 
in the Univerſitas rerum. Wherefore, Gs. 
q. e. d. To . 


Cerollaty I. 


HENCE we may conceive the Reaſon 
why, in holy Writ, the whole Man is diſtin. 
guiſhed into Body, Soul, and Spirit; whence 
comes the Diſtinction of the natural, and 
ſpiritual or inward Man; between the Lau Whe 
F the Members, and the Law of the Mind. 


| Edt ee yy Senſ 
3 Theſe Diſtinctions and Diviſions, I ſay, are diſtir 
3 _ eaſily conceived from the foregoing Propo. 70 

1 fitzon. For the Body and rational Soul be- of tl 
| long to this material Syſtem of Things, and Wl prin 


are fitted with Faculties for communicating 

= with it, and is called the outward Man: /! 
And the following it's practical Dictates WW jeg 

in Rebellion againſt, and in Oppoſition to W Wo 
the Dictates of the Spirit, the inward Man, 


$ ma 
I the ellential Principle of Re-union, the Law 72 
1 of the Mind, which is fitted only for con- they 
© municating with the ſupreme Infinite : 1 ſay, Wl prer 


the following the practical Dictates of the ¶ um 
firſt, in Oppoſition to the Dictates of the Wl Un. 
55 latter, is called, in the Language of the Spi- the; 
z ri, the following the Law of the Members. ¶ Sut 


i 


Corol. 


——_—. 


Corollary. II. 


As there are three different Principles, 
Orders, or Predicaments of Being; to wit, 


matogically, in compounded intelligent Be- 
ings, three different and diſtin Principles, 
adapted and appropriated, for communicating 
with, and enjoying theſe reſpective Objects: 


Senſes, Powers, and Faculties, different and 


principle is fitted with outward Senſes, Per- 


Will; So the Principle, whereby they are fit- 
ted to communicate with the created ſpiritual 
World, is endowed with inward Senſes, Ima- 
gination, Underſtanding, and Will; and the 


ſupreme Spirit, or third Principle, whereby 
they are fitted to communicate with the ſu- 
preme uncreated Infinite, is endowed with 
mmoſt (ſo to ſpeak) Senſes, Imagination, 


Underſtanding and Will; and all theſe in 


their primitive and original Conſtitution, in 


Subordination, Harmony, and Agreement, 


without Contrariety or Confuſion one with 


5 another. 
11 2 15 


TY 
1 - 
1 


* 
. ——— UNIƷꝗ]ꝙj.ů— K 


GOD the Creator of all Things, created 
ſpirits, and material Bodies; ſo there arc 


Whereof every one is endowed with proper 
liftin&t from each other; that is, as the mate - 
rial Syſtem of Things, is the proper Ovje 
of the Senſes, and rational Soul; and as this 


ception, Imagination, Underſtanding, and 


— 
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racy, Corruption, and Fall of the human 


another. This Corollary is as certain as the and 


> — of Things is. unde 
| £ cing 
Corollary III. | Orde 


Hence we may deduce the true and ge. 
nuine Nature, and Extent, of the Degen 


Race of intelligent Creatures, which conſiſs 


in the Confuſion, Diſcord, Rebellion, and 


Contrariety of theſe different and diſtin Wl 1 
Principles one with, and againſt another; in com 
throwing off that tos Subordination, Subje: Ord 
tion, and proper Rank and Order, tha is a. 
was originally eſtabliſhed among theſe Fa clud 
culties; according to the Dignity of theſe . 
different Objects, the Order of Nature, and rolle 
the Analog) of Things; and following the finc 
practical Dictates, and Concluſions deduced ! vin: 


from theſe rebellious Faculties: That is, bliſ 
when in this anarchical and rebellious State I Hal 
of human Nature, the Faculties belong- I ſet 
ing to the material World preſume to judge fror 
of, and determine the Nature of the Sub- be 

jets belonging to the ſupreme Spirit; take the 


the Government and Adminiſtration of the ct 
whole Man, which properly belongs, in I bar 
the Order of Nature, to this third Prin- e 


ciple; lead the other Principles as Haut the 


and Captives, and force them to comply M. 


with the practical Dictates they preſcribe, on 


and 


the 


* 
ene. 
man 
iſt 
and 
ind 
in 
fee. 
that 

Fa. 
heſe 
and 
the 
Iced 
1s, 
tate 
g- 
1doe 
ab 
take 
the 

in 
rin- 


10 
ly 
1be, 
and 
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and deduce in their uſurped Superiority ; and 
under this compliance, begetting and produ- 
cing phyſical and durable Effects, the whole 
Order of Nature, and the material Sem of 
Things, ſo far as theſe phyſical and durable 
Effects reach, become ene, inverted, 
and corrupted. 


Propoſe tion XXII. 


ITE rations! Soul is not that Faculty in 
compounded intelligent Beings, which in the 
Order of Nature, and the Analogy of Things, 
is appropriated for the ſpiritual World; (in- 
cluding the ſupreme Infinite at it's Head.) 

Demonſtrat, Though this be a neceſſary Co. 8 
rollary from the preceeding Propoſition, yet 
ſince it is of great Conſequence to true di- 
vine Knowledge, to have it's Truth eſta- 
bliſhed beyond all poſſibility of Cavil; I 
ſhall here ſuggeſt ſome other Mediums, or 
ſet thoſe already ſuggeſted in another Light, 
from whence the ſame Concluſion may 
be deduced. And 1. This is evident from 
the Nature of this Faculty, and the man- 
ner of its operating. Reaſoning is the com- 
paring, or the conſidering the congruzty, or 
incongruity of the Perceptions, ſuggeſted by 
the Senſes, or of the Idea's lodged in the 
Memory, or painted on the Imagination, to 
one another; and Reaſon is the Faculty | 

113 whereby 
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P 


whereby this is performed. Now the Senſe 
ſend in only the Influxes of material Things 
and the Imagination and Memory preſent 
only their Pidures or Images, when the 
Objects themſelves are abſent; and here i 
all the rational Soul can do. But nothing 
of theſe belong to the ſupreme and increat. 
ed Infinite, nor the ſpiritual World. 2. | 
is acknowledged by all, and every one' 
Experience demonſtrates it to him, that 
the rational Soul is fitted for communica- 
fing with the material World. Now ſince 
Body and Spirit are preciſe and proper Op. 
poſites, it would be as dif/onant and incon- 
gruous in the Analogy of Things, that the 
lame Faculty ſhould be the Principle of 
Communication with theſe two Objects ſo 
widely diſtant, as that the Eye ſhould both 
Bear and ſee, It is true, it may be ſaid, 
that the rational Soul might have been oti- 
ginally endowed with ſuch Energy and Ct 
Pacity, as to be fitted for communicating 
with 60 Worlds; but this is meerly gratis 
Dictum, and perfectly contrary to the Ana. 
logy of Things; it being impoſlible to bring 
an Inſtance of Nature, where Things ſo 
widely diſtant, and preciſely oppoſite, arc 
received by one and the ſame Faculty. We 
_ Tee, in the Body or loweſt part of the hu- 
man Compoſition, that it is inſtructed with 
Organs fitted for all the poſſible Ways, ma. 


terial 


cer 
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terial Things can act upon it; and they 
are not near ſo widely diſtant and different 
in the manner of operating, as Rar, and 
Spirits in their Natures are. There is 
a Two- fold Knowledge of ae Things, 
one Real, when the Thing it ſelf, and the 
real Action and Impreſſion thereof on our 
Senſes is perceived: The other Ta when 
the Image or Idea of a Thing abſent in it 


ſelf, is repreſented to, and conſidered on the 


Imagination : For Inſtance, the Heat, Light, 


and chearful Influences of the dun ſhining 


on us, are widely different from the View 


and Conſideration of its Image, or Idea on 


our Fancy. In the Analogy of Things, and 
according to the conſtant Order of Nature, 
ſuch muſt our Knowledge of ſprritual Objects 
bez to wit, the one Real, when the Objects 
make a real Impreſſion upon the appropria- 
ted Faculty; the other Ideal, when we ue 


2 Notion of its abſent Subſtance and 


lities. Now it is very plain, the r 
Soul is not fitted for this firſt kind of 
Knowledge or Perception of ſpiritual Ob- 


jets, ſince a great many phzloſophical and 


learned Men, who have exerciſed. this Fa- 


culty in its greateſt Strength and Vigour, 
have denied the Exiſtence of ſuch Objects. 


4. Laſtly, That moſt certain and ſelf. evi- 
dent metaphyſical Axiom; to wit, that no- 


bi can be in the „* that 


„ Was 
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was not firſt in the Senſes, is a certain 
Demonſtration, that the rational Soul is 
not the Faculty in intelligent Beings, appro. 
priated to the ſpiritual World; for every 
Body allows, that ſpiritual Beings, as ſuch, 
can never be conveyed through the bodily 
Senſes, to the U nderſtanding : And therefore 
we muſt either be intircly deprived of Fa- 
culties, for communicating .. with ſpiritual 
Beings (that is, we muſt be deprived of the 
only Means of our ſupreme Felirity, and for 
attaining the End, for which alone we were 
created; to wit, communicating With the 
ſupreme and abſolute. infinite Spirit.) Or elle, 
we muſt be endowed with Faculties diſtin& 
from the rational Soul for that purpoſe: 
Upon all which Accounts, it is evident be- 
Tn the moſt remote poſſibility of Doubt, 
that the rational dul is not that Faculty in 
compounded intelligent Beings, which in 


the Order of Nature, and the Analogy of 


Things, is appropriated ſor the ſpiritual 
World: But that they are endowed with 274. 
1ional Soul, and bodily Senſes, to communicate 
With the material World, and with a Jpurit 

and divine Senſes, to communicate with the 

ſupreme Infinite : So that the mentioned He- 
tapheſical Axiom continues juſt and true, as 


it ſhould according to the Analogy of Things: 


That as material Things are conveyed to the 
rational Soul, through the bodily Senſes, ſo 
| ſpiritual 
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| fpirinaal Things (thoſe that relate to the 


ſupreme Infinite) are conveyed through the 
divine ny” to the n g. e. d. 8 


L orollary 3 


Hen ck, in the Analogy of Things, as the 
Light of the Sun (that noble and glorious 
Repreſentation , Image „and Vicegerent of 
the ſupreme Infinite, in the material World) 
is the Medium, through which material 
Things are ſeen and perceived in our Jy/fern ; 
ſo the eſſential Light of the ſupreme Infinite 
himſelf is the ſole Medium, by and through 
which, his Nature and infinite Perfections 
are to be underſtood, and comprehended : 
And therefore, as certainly as the un ſends 
forth his Light on the whole material World, 
without Bounds or Limits, on the Juſt, and 
on the Unjuſt ; ſo certainly, the Sun of Righ- 
teouſneſs, the Pattern and Archetype of our 
material Sun, ſends forth his enlightening 
and enlivening Beams on all the Jy/fem of 
created intelligent Beings ; and is, that Light 


_ which enlightens every Man TOur cometh into : 
the Ward. 


Corollary II. 
HENcs it is evident, that he who would 


judge, determine, and purſue the practical 
Con- 


from the known, certain, and experienced 
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Concluſions of theſe Determinations, Ao 
the Nature and Properties of ſpiritual and 
divine Things, by his Reaſon, would at 
as incongruouſly, and contrary to the Ana- 
logy of Things, as he who would taſte Co- 
Jours (as ſuch,) and look into Sounds. The 
higheſt that this Faculty can juſtly and con. 
gruouſly pretend to in theſe Matters, is 


Nature, and Properties of material Things, 
(to which the rational Faculty is in ſome 
Meaſure adequate) by a proper Anatogy : And 

from the Viſibles being low Images of the 
 enviſible, and ſpiritual; to frame ſimilar, but 
imperfect Liteneſſes, and Repreſentations of 
theſe ſuperior Objects, their Natures and Pro- 
perties, as we have endeavourcd to do in the 
” prececding Propoſitions ; and this really, and 

in fact, is all that Reaſon can do in thelc 
ſublime Matters. 


Corollary In. 


Hence, we may Aer the Errors and 
Impieties of Spinoſa and Hobbes; and the 
Miſtakes of a later Philoſopher, T mean (the 
otherwiſe ingenious) Mr. Locke, The firſt 
of theſe conſidered this univerſal Syſtem 
of Things, as a kind of a Huge-brute-animal, 
actuated by a fatal, neceſſary, unintelligent, 
undeſigning Principle ; without either Wil- 


dom 
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dom or Choice. The ſecond conſidered 
human Nature, (not as it really is, in its 
preſent State of Probation and Purification, 
a Mixture of moral and natural Good and 
Evil, but) in its diabolical and reprobated 
Eſtate: Not as groaning under its preſent 
State of Corruption, and waiting and pant- 


ing for the glorious Liberty of the Sons and 
Children of God; but as it will be in an 


habitual confirmed Eſtate of the Anarchy 


and Rebellion of its Faculties one againſt 
another. In a Word, he conſidered human 
Nature only, as it is in the worſt of Men ; 
or as it is ſuppoſed to be at laſt in a State of 
final Impenitence, and hardened Impiety; and 
this he took as his Original to copy after, 
and his Madel, whereupon he was to frame 
his human Creature: And it muſt be al- 
lowed he has wrought it up to the Life. 
The third conſidered Man and his Facul- 
ties, not indeed in their already reprobated 
and helliſh Eſtate; but as he really now is, 
in the World, a Compoſition of moral and 
natural Good and Evil: And this State he 
has very fairly and juſtly repreſented ſo far 
as it goes. But then, either having no Noti- 


on, or at leaſt no Regard to his higher Faculties 


(which in natural and lapſed Man lye buried 
under the Rubbiſh of his preſent Corruptions 
and Senſuality;) nor to his regenerated, red- 
_—_— and re- * Ef ate,( to wn 
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he muſt be reſtored, before he can reach 
the End of his Being ) No, not ſo much 
as to conſider Man as he really is, a fallen, 
depraved, vitiated Creature, (in which State 
his lower, his rational Faculties are impair. 
ed ; his Higher Faculties in ſome meaſure 
obliterated, at leaſt buried and oppreſſed 
by the Load of preſent Corruption and 
Senſuality; and all of them in a State of 
Anarchy, Rebellion, and contrariety one to 
another:) I ſay, from having no Regard to 
thoſe other different real Eſtates of human 
Nature, his Accounts of its Faculties are 
lame and imperfetf. His Principles, when 
applied (by himſelf or his Diſciples) to Sub- 
Jes (to which Faculties are appropriated, 
higher than thoſe he el/zczts out of the meer 
lapſed State of human Nature,) of a more 
elevated Order, (ſuch as Chriſtianity and its 
| holy Myſteries, Faith, Grace, divine Reue. 
lation, and Inſpiration, and the Means of 
Man's Recovery) debaſe theſe into meer 
Heat heniſb Morals, or human Philoſophy, and 
fink the Oeconomy of the whole Wiſdom of 
the God head, even below the poor Contri- | 
vances and barren Speculations of many of 
the gentile Sophiſts, But thoſe who fully 
_ underſtand TE Principles, and are convin- 
ced of the Truth of the Propoſitions I have 
laid down, will eaſily perceive the Ground 
of the Errors and Miſtakes of theſe Sar 
ets 
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Setts of Phihſpbers, and be able to anſwer 


their Arguments without my being * 
to detain them. | 


 Propoſa tion XXIII. 
IN the Analogy of Things, and Order of 


Nature, as the material World is to univer- 
ſal Space, its higheſt Limit and Boundary ; 

| ſo is the ſpiritual "World to the ſupreme and 

_ abſolute Infinite, the higheſt Limit and Boun- 
dary of all Things. 


 Demonſtrat. This is evident from Lemma 


1. with Prop. 9. and 17. There is a beau- 
tiful Analogy and Uniformity running through 
the whole Hſtem of Creatures. The Viſible 
and the Created are Images of the Inviſi- 
ble and of the Increated. The Hſtem of 
intelligent Beings are more exalted, more no- 
ble, and more immediate Images of the ſu- 


preme Infinite. The Analogy of Things runs 


quite through the whole Syffem of Crea- 


tures, up to their original Pattern and Ar. 


_ chetype in the divine Nature, in a continu- 


ed Subordination and Scale, according to 


their reſpeQive Natures. The material 


World is an Image of the ſpiritual World, 
as the ſpiritual World is of the ſupreme 
Infinite. As infinite Space is the Locus and 
Boundary of the material World; ſo is the 


* Infinite the Analog ical Locus (in 


whom 


hy 
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whom they all live, move, and have their Be 
ing;) and the Omega of all Things, ſpiri- 
tual and material. And as Space is /amilar 


to a ſpiritual Subſtance, ſo is that to the di. 
vine Subſtance, therefore, Cc. q. e. d. 


Corolla 5. 


| Hance material and foiritual Subſtances 
are both of them extended; for ſince the . 
terial World is to univerſal Space, as the ſpi. 
ritual World is to the ſupreme Infinite ; and 
ſince both Matter and Space are extended, 
ſo alſo muſt piritual Subſtances be: And the | 
divine Ubiquity, and Omnipreſence, not vir. 
tually only, but ſubſtantially and eſſentially, 
makes it not unlikely that there may be, 
in the divine Subſtance, a Reſemblance of 
Extenſion, (fo far as a Reſemblance and Si- 
militude of Subſtances can reach, between a 
relative Infinite, ſuch as univerſal Space is, 
and the ſupreme Infinite, but infinitely more 


pure and 3 than that of created Space 
> is, or can be. 


Corelle II. 


Hence Matter and irit are Oppoſ tes in 
every other Quality, except in that of Exten- 
ſion; for ſince by Converſion of Ratio's, the 
material World is ro the Spiritual World, 
as 


—R— 
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as infinite Space is to the ſupreme Infinite 
| and ſince theſe two laſt, to wit, aniverſal 
Space, and the ſupreme Infinite, are Oppo- 
ſites in every other Quality, but in a Re- 
ſemblance of Subſtances, and that too, at 
an abſolutely infinite Diſtance, as is evident 
at firſt View; therefore the other two mult 
be oppoſite in every other Quality but Ex- 
tenſion. For though extended Matter be di- 
viſible by being extended, yet Space is not 
actually to be divided, or one part of it ſe- 
parated from another: Since it is the an. 
ver ſal Locus of, and penetrates all Bodies: 
And it is in 7hzs Senſe, that the Oppoſition 
of theſe two Qualities in Body and Spirit is 
)) Ji rr a Oo int 


Propoſition XXIV. 


| By the Analogy of Things, and according 
to the Order of Nature, a Spirit is an ex- 
tended, penetrable, active, indiviſible, intelli- 
/ RL TL 
Diemonſtrat. By Def. 2. Matter is an ex- 
tended, impenetrable, paſſive, unintelligent , 
_ diviſible Subſtance: And ſince by the pre- 
ceeding Corollary, Matter and Spirit are in 
every other Quality oppoſite, except in that 
of Extenſion; therefore in Place of all the 
Qualities in the Definition of Matter, muſt be 
put their Oppoſites, excepting that of ex. 
„ N tended. 


— 
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tended Subſtance 3 ( for - Extenſs on muſt im. 
ply a Subject; ) and then a Spirit will be. 
come according to the Propoſition, an ex. 
tended, penetrable, attive, imadiviſible, intel. 
gent Subſtance. I have choſen the Word 
Intelligent in this, and its oppoſite Unin- 


b relligent in the other Definition; to wit, 


in that of Body, rather than that of 7. hink. 
ing becauſe Intelligence is the Source and 

Principle of Thinking, and expreſſes the 

Whole of all the Fagultics of omen Sub. 


ſtances. 
G Cie; I. 
HN ce, in Reſpet to their Subſtances 


only, a material Subſtance is an- infinitely 
condenſed or incraſſated ſpiritual Subſtance: 


And on the other Hand, a ſprritual Sub- 


ſtance is an infinitely rarified or refined 
material Subſtance, As we have it in Ho- 
ly Writ, there is a natural (or material) 
Body, and there is a ſpiritual and 4 glori. 
feed Body. For ſince Matter and Spirit 
have the Foundation of their Qualities com- 
mon to both, to wit, an extended Subſtance: 
Since all their other Qualities are the one, 
reſpectively, the Oppoſite or Negative of the 
other. Since rarihing any Quality in Bo- 
dy and Spirit, is ſubtracting from its In- 


tenſion and Encrg 8) 3 and therefore an infi- 
"= a 


— _ 


ate Narefaction of a Quality is ſubtracting 
it intirely; and there being no Mean be- 


tween Penetrability and Impenetrability, be- : 


tween Paſſrfuity and Activity, Diviſibility 
and Indiuiſibility, Intelligence and Unintelli- 
gence, they being contrary and oppoſite; there- 
fore the infinite Rarefaction of the one Qua- 
lity is the Poſition of its contrary; for though 


the finite Subtraction of a Negative Qua- 


lity (admitting no Mean) puts nothing, yet 


the infinite Subtraction of ſuch a Negative 


Quality puts the Affirmative (thus — or x — 


0 = "0; but — oo 0 © — © =o) there- 
fore in Matter, ſubtracting infinitely , all its 
poſitive Qualities, or which is the ſame, (by 
the preceeding Corollary) in Matter, ſub- 
tracting infinitely the Negative Qualities of 
Hirit, and then a material Subltance will 


| become a ſpiritual Subſtance 3 but ſince an 


infinite Rarefaction of a contrary Quality 


is the ſame with an infinite Subtrattion of 


that contrary Quality, and ſince the ſame 


manner of Reaſoning holds good in an in- 
finite Condenſation of the Qualities in Spirit: 


Therefore in Reſpect of their Subſtances on- 


ly a material Subſtance, &c. q. e. d. The 
Caſe in ſhort, as 1 conceive it, is thus: A 


ſpiritual Subſtance, when infinitely conden- 
led and incraſſated, loſes its Qualities of 


Penetrability, Activity, Indiviſibility, and 


Intelligence ; theſe being locked up, and TH 
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it were crampt, in this Condenſation of thei 
Subſtratum (or the Subſtance in which they 
eſſentially inhered,) thus znfinztely compreſſed; 
and the Actuality (as the Metaphyſicians ſpeak) 
of theſe ſpiritual Qualities being thus ſhut 
up and impriſoned, though their Potentia. 
lity be not quite deſtroyed, a2 Craſs ex. 
tended, impenetrable, paſſruve, diviſible, unin- 
zelligent Subſtance is generated, which we 
call Matter: But when this Matter thus 
| formed of a ſpiritual Subſtance, is again in. 
=_ finitely refined and exalted ; theſe Powers and 
1 Qualities are unlooſed, and ſet at freedom 4 
= gain exert themſelves as formerly, and thus be. 
1 come what they were originally made. But 
we muſt take care not to imagine that any 
Finite Fubtiligation, Diviſion, Refinement, 
or Exaltation of groſs Brute matter, can in MW nit 
any the leaſt Degree, by any finite created tor 
Powers whatſoever, bring it to any but an by 
infinitely diſtant Approach to this State of MW 14 

= ni S irituality; ſince it has been demonſtrated, M dic 
j in the firſt Chapter of this Part, that no WM ha 
4 Finite, how great ſoever, can be any finite Ce 
| tel 
ta 

W 

m 

m 

m 

W 


Part of any relative Infinite, how fmall ſo- 
ever: No Power leſs than his, who out of 
the very Stones could raiſe (by Virtue of 
their original Potentiality) Children to Abra. 
ham, can, out of material, bring Spiritual 
Subſtances; or on the contrary, convert thete 

into thoſe. 
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SINCE, in aſcending from material Sub- 
ſtances, there can be np ſuch Thing, by the 
Analogy of Things, and Order of Nature, 
as a Zump or Leap, fram-one Extreme to 
another, without paſſing through the inter- 
mediate Steps; and ſince in material Things, 
there are Subſtances of all Degrees of Den- 
ſity and Rarity ; Earth being more denſe than 
Water, Water than Air, Air than Ether, Ether 
than Light; therefore in the ſpiritual World, 
there muſt be Spirits of all Degrees of Ra- 
rity; the one Set and Rank more pure and 
refined than the other in a perpetual Scale, 
till they aſcend ſo near the Leer Infi- 
nite, as Creatures can approac 7 
tor, or Finites the abſelute Infinite. And 
by the ſame Analegy of Things, as in the 
1 World, theſe ſeveral Orders of Bo- 
dies, Earth, Water, Ain, Ether, and Ligbt, 
have their propes Places, Elements, and 
Centers When they reſt, and whither they 
tend, and out of which they cannat: be de- 
tained but by HVialence; ſo in the [peritual 
World, there are Centers, Spheres, and Ele- 
ments of ſeveral Orders of Spirits, the one 
more pure and refined than the other, the 
more pure, ſtill penetrating the Jeſs pure, 
where they reſt and continue, to which, 


their Crea - 
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that Principle in them, which is appropria- 


and ſame Degree of Purity, are enabled to 
communicate one with another: But fince 
the more pure, penetrate the leſs pure; but 
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by their ſpecifick Degree of Purity they we the 
confined, out of which they cannot be de. Arc 
tained but by Violence; all in a Subordinat. W det: 
on one to another, depending on their Par- ting 
-ricular Degrees of Purity, penetrating one {MW Sut 
another without ' Confuſion or Contrariety, W nc 
till they arrive as near as poſſible to the ſy. MW par 
preme Infinite, who penetrates the whole h. wn 


JECT Creatures. 
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SINE ty Prop. 15. the Deter are the 


wal Faculty of intelligent Beings, inf. 
nitely active and powerful, belonging to 


ted to the ſpiritual World; by theſe De. 
ſires therefore, thoſe of the ſame Element, 


not vice verſa (as is plain from Corollar y l. 


al 
E 
te 
ir 
of the preceeding Propoſition,) the more pure i * 
may penetrate the leſs pure, contrary to theit Y 
0 
d 
i 
: 
þ 


Deſires; bur not vice verſa; this Superio- 
rity of the more pure, over the leſs pure, 


being a neceſſary Conſequence of the greater 
Degree of Purity and Perfection. For as in 


the material World, the Sun purifies and 


rarifies terreſtrial Bodies, the nearer they 
W « or are brought to him; and at 


Jak 


— 


of Religion. 5 
laſt converts tnem into his Sabltance: : So in 


the ſpiritual World, the Sun's Pattern and 


re te 


Archetype, the Sun of Righteouſneſs, ren- 


ders thoſe Spirits the more pure, , penetra- 


ting, and as it were deifies their intimate 


Subſtances, whoſe Elements or Region is 
neareſt him; by which they more nearly 
partake of his Nature, who PT, the 
whole N 8 of Beings. een 


Corollar * 1. 


Hues, Res the ſupreme Spirit, in com- 


pounded intelligent Beings, is more pure (as 
being the higheſt 
of Life which 


ey had immediately from 


the divine Subſtance) than the A Jon; 
the firff penetrates the latter, and the lat. 
ter is but the Medium, and is it ſelf but of 
an intermediate Nature, between the two 


Extreme t, Body and Spirit, coupling them 
together by its intermediate Subſtance: And 
in their primitive Order and Inſtitution, they 


were in a due Subordination one to ano- 
ther: The Body to the rational Soul, and 
both to the ſupreme Spirit; and in this Sub. 
ordination, preſerved and maintained, and 


diligently cultivated, according to their re- 


ſpective Dignity; in the Mills obeying. 


and approving of, and in' the whole com- 


Pound's purſuing | the 1 Inferences de- 
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nciple, and that Breath 
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Compoune 4. Teddies the practical Conclu- 
Ds EC 44 34415. 8 40 1647 Ine e 
ſions deduced under this State of. Anarchy; 
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HENCE, the ſupreme Spirit. may be dark, 
dead, and almoſt quite obliterated, as to its 
ouvert Acts the” Þ 

ſential to, and interwoven with the moſt in- 
timate Natures of all intelligent Beings,) 
when the rational Soul is full of Idea s, Pic: 
tures, and Images of Things. And on the 
other Hand, the ſapreme Spirit may be full 


of Light, Brightneſs, ſubſtantial Knowledge, 


Foy, and Peace, When the rational Soul is 
but weak, faint, and languid, and al moſt 


void of all Ideas and Images; theſe being 
55 . not 


Principle it. ſelf being cl: 


— 
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dot only ſeparable, but at laſt ro be adZual- 
ly ſeparated, (ſo far at leaſt, as the Acts of 
the rational Soul can affect the ſupreme Spr- 

rit,) when the LOG OS (that eternal and 
eſſential Mord of God) which is quick and 
powerful, and ſharper than a two-edged Sword, 
ſhall prerce, to the dividing aſunder the Soul 
and Spirit. VVV 


 SCHOLIUM GENERALE. 


Tus I have endeavoured to give ſome 
faint and imperfect Images, of the higheſt and 
molt ſublime Speculations of Religion and 


its Philoſophy, in the preceeding Propoſi- 


tions and Corollaries. And though I am very 
far from thinking they are cven juſt and 
compleat Images, and ſuch as might be 
drawn from the ſame Principles, by a more 
skilful Hand: Yet I am fully convinced, 
the Propoſitions and Corollarzes themſelves 
are true and juſt, as to their Subſtance, 


whatever may be in my Way of explain- 


ing or demonſtrating them; ſo far at leaſt, 
as Reaſon can find out the Truth in ſuch 


ſublime Myſteries. ] am alſo well ſatisfi- 


ed that Reaſon can with any Propriety 
of juſtneſs apply it ſelf to Objects, to 
which it is not adequate and appropriated, 
after no other Manner, but by ſuppoſing 


thoſe Objects, to which it is adequate, Ima- 


WS > ges 
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ges or Reprelenrations of thole other 0b. 
jects, to which it is not adequate; there be. 
ing no other poſſible way for Reaſon to find 
a Medium of its Knowledge of Objedds, 
that are conveyed to the rational Under. 
ſtanding, by none of the bodily Senſes, ( 
the proper Objects of its Faculties are.) And 
there being an abſolute Neccſlity from the 
Simplicity and Uniformity of the divine 
Nature, and of his manner of Operating, 
that all his Works ſhould be Reſemblances 
and Images one of another, ( more or lels per. 
fect, according to their reſpeftive Natures) 


and alſo of himſelf, their original Pai ten 


and Archetype: This Manner of Reaſoning, 
and this Medium of rational Knowledge , du- 
ly inſtituted, muſt be juſt and true, as far as 
it reaches. And thus far Reaſon can go, 
and not one ſtep further in the Know- 
ledge of ſuperior Objects; it can frame and 
form Images of theſe ſuperior Objedts, from 

what it finds and certainly knows of the 
material World, to which it is in 1ome 
meaſure adequate. Images, | ſay, not me. 
 Faphorical only, but real and phyſical, as 2 


Statue repreſents a Man, a Picture in 


Miniature, one from the Life, as a deed 
(Which is really the Plant it ſelf in little) 
does a grown Plant, or an Embryo, the adult 
Animal: This is the Boundary of Neaſon 
in theſe ſuperior Objects. And it is very 

a obſer 


—_——_— 
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obſervable , that there are various Images in 


Nature, and in the intellectual Species of 


Things, (framed upon what the Senſes have 
already conveyed into the rational Under- 
ſtanding) of all the moſt unconceivable, 


the moſt abſtruſe and ſublime Myſteries of 
Religion and its Philoſophy, each ſuperior 


to another. Can there be a more perfect, 


noble, or lively Image in this lower World, 


of the divine Nature, Light, Benignity, 


| Greatneſs, and Power required, than that 
of the Sun, in reſpe& of our planetary Sy- 
ſtem. His Beams ſhine, and are tranſmit- 
ted through all the planetary and cometary 
Regions, even into the Syſtems of the fixed 
Stars. He attrats all the Planets and Co- 
 mets in our Hſtem, and is the Source of 


all their regular, uniform, and conſtant Mo- 


tions and Influences. He warms, cheers, en- 
| livens, and fertiliſes all the Elements, Le- 
getables, and Animals; and is indeed the 
material Deity of this inferior World. Is 
there not a plain and obvious Image of the 
EVER BLESSED-TRINITY IN UNITY, 
in every Order of Creatures; In the three 
Dimenſions of Bodies? In Nature's never 
riſing above the zhird Dimenſion in her 

regular Operations, as was ſhowa in Jcho- 

lium, Prop. 12? In the three infinite Pow- 
ers of univerſal Space? In the three gene- 
rical Diviſions of Objects! Matter, created 


Sirit, 
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Biſtindtions and ee Priveiphes. that 


comprehend the Whole of matcrial intelligent 
Beings? The Faculty, Object, and the Congru- 


ity or Incongruity between theſe? The Pro. 


| fane and Ipnorant may make a Feſt of this 
_ ternary Chain, and aſcribe it to Chance or 
Fortune: But the Analog y of Things, and 


the regular Uniformity in Nature, make it e. 


vieent to a Demonſtration , That it muſt have 


had its Riſe in its original Paſtern and Arche. 


type, the divine Nature. Even the eternal 


Generation of the - ſecond Principle in the 
Cod hend of the firf, and the eternal Pro. 
reſſon of the third Principle from the firſt 
and ſecond, comes evidently out of this An. 


logical Ternary, when elcvated to its Ori- 


gin in the divine Nature; as was ſhewn in 


Scholium 2. Prop. 17. And the Impoſlibility 
of increaſing or multiplying the divine and 
fupreme Infinitude, even by it ſelf, ſo far as 


that it is uncapable of Increaſe, or Diminu- 
tion; as was ſhewn in Corollary 2. Prop. 12. 


pictures forth the Unity of the divine Na. 


ture, in theſe three Relations of the //hole to 


the hole. How noble a Repreſentation, in 
created Things, is the univerſal Space of 


the uluine Ubiquit y, Infinitude, and ſpiri. 


| Tual Nature? How lively a Picture, in the in. 


tellectual Species of Things, of Creation, or 
of Gods Provncingt the Things that be, out of 
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fc Things chat were not, is that Propoſi 71108 
demonſtrated Corol. 2 


„„ Torii 
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on of a Punt from it's Miniature in the 


Sced, and of an Animal from an Animalrute, 


is an aſtoniſhing Repreſentation of the Re- 
ſurrection of the Body. Theſe and many 


ſuch Re ſemblances, and Images in Nature, 


in the ſenſible and viſible Things, and in the 
intellectual Species of Things, derived 


through the, ere might be brought to,illu- 
ſtrate and confirm the greateſt Difficulties and 


moſt abſtruſe Myſteries of Religion, and its 


Philoſophy. So certain and univerſal is the 
2 577 Analogy of Things, and ſo careful 


has the kind and Countifal Author of our 


Bcings been, to ſupply us with Evidences in 
our /ower Faculties , and /apſed Eſtate, of 


thoſe Truths he requires us to believe and 


receive. The full and compleat Conception 
and Knowledge of which belong not but to 
our ſuperior Faculties, and to our reſtored 


and re eſtabliſhed Eſtate. May we then 
ule the N71 Reaſon, and the di- 


vine Beauty, has afforded us, (1 may al- 
moſt ſay, even beyond, and out of their na- 
| tural Order) for increaſing our Faith, cul- 
tivating and expanding our ſuperior Facul- 
lies, reſcuing us out of our Degeneracy and 
Corrup- 


I * 
— Ret IE "oe. on ae DR 


4 
1 
|x| 
{ 
|} 


N 

4 

* « 
; 

y. 41 
1 7 
b þ 
| | 
5 Ts 
1 3 
7 h 
| 

j 
1 
U 


730 —Phitotophical Þ2' nrents 


Corruption, into the glorious Liberty of the the 
Sons and Children of God; and then, mm his 
Le we 12 e Amen. 
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let à denote the fitſt, v the laſt Term, 


the Difference, f the Number of Terms, 
and 2 the Sum of all the Terms, which in 
an aſcending Progreflion are 4, 4+ x, a+2 
x, 4+ 3 &, &c. but in a deſcending Progtef 
Fon 4, 4 — &, 4 — 2K, a Xx, Oc. 
Having any three of theſe five, a, v, x, t, 
. you may find the other two by help of 


theſe two * 


Lem. 1. IVA x but ve ir Ke. 
Lem. 2. 3 S tra & U when it deſcends. 


1 ſhall here only treat of aſcending Pro- 


greſſions, judging thoſe that deſcend as not 
properly belonging to the Arithmetick of 
Infinites. es. 


Now in aſcending Progreſſons both 7 and 


wv are infinite. 
Therefore Corol. 1. fv = tx] in the Caſeof 
And Corol.. 2. 


23 =tV Infinites. 
ö Becauſt 
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"Becauſe . are not all equal, but vaty 
in their Ratio's to one another, as much as fi- 
nite Quantities do; therefore to avoid Con- 
fuſion, 1 e 2 *. * ks — 
* ON. „ by 


10 „ my 
N 
2 * \ 8 - "TI 
ti A. Value of 2 vis. o -in Corel. 
He wo 3 * 8 
Re SY et x = 5 then [ * 24 ts 


+56c.= E —— that! x | 

the an Numbers cobtinugil in inn 
is cqual to half the Square of infinite: And | 
here it is to be noted, that in this Caſe ouly 1 


12 = x1 E +1, &. 


Examp. 2. Let x , then 1 + 272 . 


2: +p3+3 0. — 8 S S to the; Square + 
of Infinite. 


And thus may you find 1 the Ratio N Th 


the Sum of any aſcending. arithmerical Pro- 


greſſion, and the Square of Infinite; aud note 
that -by * is r. underſtood lafinite 


I 2 N in | 
8 * 
. J, : 
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in General, or Infinite of the fi impleſt Nature 
and loweſt Degree, e We. unleſ 
ir be otherwiſe expreſſiy declared. _ 


T 
col 1. CE +— 


4 2X 


which Square i is equal to the Sum of any arith- 


metical Progreſſion aſcending in inſinitum. 
Examp. Let x = 2, then * (or an infi. 
nite number of :) is the Root of a Square equal 
to the Sum of that Progreſſion, viz. 13 ＋5 
BVT 
Corol. 2. Let 4 = O n, U= n. t 00 h. 
Theſe values of a, v, 7, being ſubſtituted in 
Tem. 2. will give you 2 2 = ooh N &0 Ln 


g o A e e Hrs 

© n Fu, ora =- r —— and 

— 2 

the common Difference x = , as you may 
2 77 


eaſily find from Lem. 1. 8 
You may expreſs the Sum æ otherwiſe, for 


V—4 UV—4a 
t=— by Lem. 1. Therefore — x 
as 1 4 


v ＋ 4 = 22 by Lemma 2d that is =——— 


: 4 & 
% ˙ !... BG OT. 
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is the Noot of a Square, 


aw - | | 2.8 Corol. 
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"Carol, 3. From Prop. 1. and Corol. 2. it is 


evident that in two arithmetical Progreſſions 


having the ſame common Difference x, the 
Sim of that whoſe Terms are infinite, is to 


the Sum of that whoſe Terms are finite, as 
n to 1. For the Sum of the fieſt, by 


Corol. 2. is 0 2 


—,. * the Sam of the other, by Prop . 


2 2 


1. % W. 


Corol. 4. From hence may be ſolved this 


Problem. Any arithmetical Progreſſion being 


given as 4,4"x,a7"2X, 4 E zx, &c. whole 
Terms are finite; to find another conſiſting of 


infinite Terms, that ſhall have the ſame Dif- 


ference x, and whoſe Sum {hall be equal to 


the Sum of the given Progreſſion. Solution. 


m- m i from Corol. 3. & ex hypotheſs. 
- Therefore * = 1 = lo to find m and n, 


is an indetermined Problem, whoſe Solution by 
HR. 


the known Methods will give 70 wn : 


where e is any Namen (21) taken at 


Pleaſure. So then theſe Values of 1m and 


n being ſubſtituted in the Values of a and 


v, of Corol. 2. will give you the firſt Term 4 


2 


8 e 
= © X == | and the laſt U= FREE 


e—1 


and calling the common Difference X, you 


Will 
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will have a Progreſſi ion, each of whoſe Term 
is infinite, and whoſe Sum ſhall be equal to 
the Sum of any other arithmetical Progreſſion, 
whoſe firſt Term is finite, and the common 
Difference x; and becauſe e is an arbitrary 
Number, therefore you have as many of ſuch 
Progreſſions as you „ to anſwer the 
Problem. 
Examp. Let the given Progreſſion be 1 2 
 Þ+3--4-F5, Sc. where x=1, ſo the Sum 
 thereofis = x3 (as in Ex. 1. Prop. 1.) now 
py = aL 
raking e=2, you will have m=——=5, Oc. 
* 1 | 


55 W ., which from the ſecond Expreſli- 


— 1 
on of Corol. 2. will give the Sum of the Series 


ory , * 35 T4 =, e 37 Sc.) 


2516 


3 | h 0 S- 15 
K =, oo? * N, which is 
7 28: 


the ſame with that of the siven Progreſſion N 
conſiſting of finite Term. 
|  Scho, The Problem may be made more ge- 
neral, and the Solution as caly, if it were re- 
quired, that the Sum of the Series, conſi ſting 
of infinite Terms, ſhould be to that of the o- 
ther conſi iſting of finite Terms in any given 
Ratio of r to s“; for then it muſt be to find 


m and n, ſuch that m — 1: 1 


Prop. 


_ "go 1 7 


an__ 
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Prop. 2. Let all Things be as in Prop. 1, 


paſe;; 


eee, lar S el, lo 68928 
greſſion will be 1, 2, 3, 4, 5, &c. dl. the laſt 
Term be o 2, I fay the Sum 1 += 2-+ 3-4-5; 


OC. D "X2= able the Square of la- 


eite, i 1 
F. II. in gester Progretion let 2 de- 


note the firſt, and v the. laſt Term, the Ratio 
of the Terms, that of e to s, 7 the Number, 
and 2 the Sum of all the Terms of any geo- 


metrical Progreſſion, Which wilt be a, 
94 Fin a a i'd 


* 


— 
* 


Of theſe five Things, vis. che fird Term a, 
r 


the laſt Term V, the Ratio of the Terms —, the 5 


1 


number t, and the Sum of the Terms S, hav-. 
ing any three, you may find the other two * | 


theſe two Lemma's. 
IR ts WT, FT 


* 


Leue | 


Lem. 2 Wee I | 


Pare "a 1 34) Toh „ From 


except, the laſt — which here welhall ſup 
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finite quantity, DIE, £5; mm 
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From Lemma 2 4. it follows that 2 


FF — 14 
when the Progreſſion deſcends, that i is, when 


* „ 


But when the Plogreſfion aſcends, that is 


5 When F 1, then from Lemma 825 it will 


= S = A 
be 8 = —— — = 
5er IE 


13 1. In deſcending Progreffions where 
the Number of Terms are infinite, the laſt 
Term v will be =o. 


Prop. 1. In all deſcending Progreflions, 


whoſe N umber of Terms are infinite, and firſt 
: Term finite, the Sum of the Progreſſion is is a 


714 


* 


7 
Corel 1. Let 488 ben gc 


Exanp. Let r=, s then 1 ＋ 


* 162. Se.. = — 
7—S 


Prob. erte the firſt Term . and the 


Ratio of the Terms Sof any geomerrica Pro- 


greſſion deſcending i in infinitum, till v =o, to 
find another Progreſſion deſcending in 2nfint- 


tum, Whole firſt Term ſhall be "ny given "I 
ct 


Ci 


| of the Progreſſion fought » now 


, 


Erb and its Sum equal to the Sum of the gi- 
ve n Progreſſion, 


Hl. Let m to n be the Ratio of the Terms 


1 | 
is the 


7— 5 


Sum of the Siven Progreſſion, by Prop. x. and 


mb 


for the ſame reaſon — muſt be the Sum of the 


mMm—N 

rogrfſion ſought; therefore from the Condi- 
om... mo # Bs 

tion of the Problem ſought - 


m—n 73 


pk 2 where 4, r, 55 b, 
es = 


are given, and m may be taken at Pleaſure: and 
ſo you have ꝝ from this Equation ; and conſe- 


quently the Progreſſion ſought is found; for a 
Progreſſion is found, when you have the firſt 
Term b, and the Ratio of the Terms n to . 


Examp. Letr=1, 5=4, 6=13 6=4, 1 


_— 5 


53 ( 5. ſo the Equation \ will give 


* , therefore 1E. T4 Foo Oc. =; Hot 
75 Ge. 1 


And here it is to be noted, that ſince m is 
taken at Pleaſure, the Problem is indetermi- 


ned, and ſo you may find as many Progreſlions 


4s you pleaſe, whoſe Sum ſhall be equal to the 


dum of any given Progreſſion, 


= Fo | Schol. 
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| Schol. The Problem will be more general, if 
it be required that the Sum of the given Pro. 
r4 : 
| greſſion be to the Sum of the Progreſſi. 
| 15 | | 
1 


on bought 


in any given Ratio hto k VIZ, 
e 

ra mb 

— — 5 45 which gives > = 


Fat, n n 


. 15 : 2275 where m is at Pleaſure, 

| Caſe II. In aſcending progreſſi ions, ' whoſe 
Number of Terms are infinite, the laſt Term 
will be S xe; but firſt 1 ſhall conſider 
_ theſe Progreſſions in which e = , that is, 
where the laſt Term is an infinite Number of 


Units. 


„§§ö§ 


| Prop. 2. = © Xx— (=——) for r 4 


S$—=r „rtr. 
vaniſhes, becauſe 4 is finite, and v infinite. 
But here it is carefully to be obſerved, that 
in all theſe Progreſſions it is neceſſary to make 
a = r, ſothat r will be the firſt, and s the ſecond 
Term of the Progreſſion: And indeed in all 
geometrical P ranreffions there is a Conveni- 
ence of expreſſing the Ratio of the Terms, by 
the two firſt Terms of the Progreſſion. 5 
This 


12, 


MI 


| 5 which ſhews 2 — = © * * z that i is 125 3 FT 


2 Fer 5 1 Pp 


7 at t Pleaſure, the ſecond ſhall wad. 
L113 EK. 


A 


Ll 
* * 
4 
: 
: 


< _— 


* 


3 


5 


This being premiſed, it is evident that—is 


r 
the infinitely ſmall and REY Part, of which an 


infinite Number gives the Sum of any geome- 


trical Progreſlion aſcending i in iafinitum. 
s 


 Exanp. 1. Let f , 12 then — = 


S—y 


e 


Er go S i, . 1 ＋· 4 1 45 4 
SET OD „ 
Problem. To find a Progreſſion, which mall 
have any given Number (4) for the equal Part 


of which its Sum conſiſts. Solution. Let r be 


the firſt, and s the ſecond Term of the Pro- 


greſſion ſought, then (becauſe — is the e. | 


5 r 
S 


qual Part for every Progreſſion) — = 4 


r 4 


| which gives $.= ——, 10 taking: the firſt Term 


N 
r 4 
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| king r= = „ it t will give — = 2 which hem 


: therefore you may find as many Progreſſions 


becauſe each of them is= = Xx 4. 


to the Sum of the given one. Let r be the 


2 ſion ; ; and m the firſt, u the ſecond Term of 


be taken at Pleaſure, and ſo) you have y 1. 


Examp. To find a NN whole Sum Se 
ſhall be =» 1 10 this Caſe a = 2, fo ta. 
* a | 


a—1_ 


that the Sum of 2 Progreſſion, whoſe firſt Tetm 
is 1, and ſecond Term is 2= 2, or 1 + a+ 


4-8, Sr. 2 + 222, Cc. 


Scholium. Becauſe r is taken at Pleaſure, 
as you pleaſe, whoſe Sums ſhall be all equal, 


Prob. 2. Having any Progreſſion aſcend- 
ing, to find another whoſe Sum ſhall be equal 


firſt, g the ſecond Term of the given Progrel- 


| 4 | 
the Progrefi ion ſought „then * — is the 
. 1 - ped p 
| . b 
Sum of the given one, and © XxX — is the 
NM 12 
Sum of the progreſſ ion ſought, Ergo, « x % 
— r mn 5 
„„ rm c 
--- gf. Which gives a = =—, 1 may 
S—r m x W-: 


$chol, 


Sum of the given Progreſſion, therefore from 
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"Fc 80 may you find a Progreſſion, | whoſe 
Sum PER be to ide um of the given one, in 

m Ss 
44/11 mn 80 r 
m SH — . 


h: 4 10 that a De — 


| s * 
g. Ill. Before 1 proceed to other Progreſ ſions 
it will be neceſſary to ſubjoin ſome Things, 
which were omitted in & I. concerning arith- 
metical Progreſſion, and which ſhould have 
mediates; preceded > ls 
I 
Lemma. & * when v * 1 by 
Prop. , 4x; -. 
Prob. Having the common Difference 3 
the lat Term V= « x.1 of any arithmetical Pro- 
greſſion aſcending in inſiuitum; to find ano- 
ther arithmetical Progreſſion, whoſc Sum ſhall 
be equal to the Sum of the given one. 
Let e be the common Difference, n the 
laſt and J the Sum of all the Terms of the 
Progreſſion fought; ; then J = „ * — by 
5 2e 
1 


Prop. 2. of F "Y Now becauſe æ = 0 X is s the 


2.0 


L 14 the 
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nn 
the Cendition of the problem —, fo e=x 
2x 2e 

nn; you may tale n at Pleaſure, and ſo you 
have e, and conſequently the Progreſſion ſought, 
Examp. 1. Let the given Progreſſion be b; 
2/3 5, Cc. to 0-4-1, where x 1, ſoe=p 
n; calling a a, you have e=4 for the com- 
mon Difference of the Progreſſion ſought, viz. 
1, 5, 9, 13, Cc. to N. I fay then, that the 
Sums of theſe two Pogrcflionna are __ 


7 


7 


Cordl. * taking e at pleaſure, you 


„ x 


have , as in the former Example, if you call 


e, 2, then —v 2, ſo the Progreſſion ſought 


is, I, 3, 5, 7, Cc. to «© */ 2, whole Sum ſhall 
be equal to IZ, Oc. to „ x1, 


So that in ſolving this Problem, you may ci- 


ther make the common Difference. or the infi- 
nitely ſmall Part () of the laſt Term, what 


you pleaſe; and becauſe one of the two may 
be taken at pleaſure, therefore the Problem is 


iadetermined, and conſequently you may find 
as many Progreſſions as you pleaſe, whoſe 
Sums ſhall each of them be equal to the Sum 
of the given Progreſſion. 
' © Scholium. In the ſame Manner, you may find 
as many Progrefſions as you pleale; the Sum 
bol each of which {hall be to the Sum of the gi- 
ven one in any given Ratio of to h; for then 
Ponte, n * 


nn * 
—: — : k: 3 which gives ke = hx mp; ſo 


3 | 

that of theſe two (e, ) tiAng one at pleaſure, 

you have the other from this Equation. 
Problem. 2. Having the Sum „ x of any 


Progreſſion, to find another that ſhall have a 
given common Difference e, and whoſe Sum 


{hall be equal to the given Sum. Let « * xz be 


the laſt Term of the Progreſſion ſought, then ; 


n 
its Sum will be = ; therefore by the 
#5 mY | | 
Condition of the Problem 2. fo that n= 

: . 


2e : but, e and q are given, therefore 1 is 
known. 

Examp. Let q = 1, it is required to ſind a 
Progreſſion, whoſe Difference ſhall be 1, and 


its Bam = = 0 1, or the Square of infinite; 
nov becauſe 12 =I, and e= 1, therefore u=y 2, 


ſo that o xy 2 hall be the laſt Term of a Pro- 
greſſion 1, 2, 3,4, 5, 6, 7, &c. whoſe Sum 
(hall be = ; but by Examp. 2d. of Prop. 1. 
of F 1. if x = , and v = , then the Sum 
Ss 2 ; r ne e e Cc. to w X 
7 2 c. to oo XI, 

Examp. 2. ls q = 25 9 e=2, then 2 
„ 2 lo that a Progreſſion, whoſc commou N *- 

| | fetbgte 
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Fee? is: 2, and laſt Term « x v 2 ſhall have 
its Sum =o x = (by ex. 1, pr. I.) 1 +2 


4 -s, Ge. to 2 


1 n 
9. V4 Lemma =—e=1-þ67 + — 


W 


F.-. 


e 2 2xreX7Þ Fx x e T7 


Xx 3 
* 2 * 3 | 5 1 


Sur TEE 
— | EP”, 2X3X4X5 
*, Cc. | 


Let us now conſider the various Progreſſions 


that will ariſe out of this Series, and what rela- 
tion they have to infinite in general or « *1; 

and that I may proceed diſtinctly, I will re. 

ſolve it into ſeveral Caſes, beginning at the 
ſimpleſt, where r=1, and ſo proceed gradually 
to , 7=3, Cc. And where the Series is 
neither in an arithmetical, nor yet in a geo- 
metrical Progreſſion, I mall endeavour to diſ- 


cover according to what increaſe the Progrel- 
fion goes on; though, in general, that is plain 
enough from the Lemma of & s. 


CASE 1. Letr=1, which contains an infi- 


Nite Number of other Caſes, according to the 


different Values of e, the Progreſſion whereof 


I ſhall ew in the ee Articles. 
Artic. 1. (e= 1) —= Free irs Se. 


1— 1 


S e NI. | | : Artic. 


<lf. mn On OR A ne GLA EY 1 3 


8 33 8 


ec | 


C. 


—y— ned {nth omen 
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Artic, 2. (= 2J 2 — 1 18 45+ 


1—11 
4 Se. =? had 
Artic. 1 (e=3) = 3 2 1 5 3 +6+ 
e 2— 11 | 
10 ES 
7 
2 
2 e! 


Now you are to are that the Tee of 


any one of theſe Progreſſions are made up of 


the Sum of the Terms of the Progreſſion next 
preceeding; for Inſtance, the third Term of 


the Progreſſion , vig. 6, is the Sum of the 


three firſt Terms of the Progreſs = « *; in like 


Manner the fourth Term (20) of Progreſſi. 
on in Article fourth, is the Sum of the four 
firſt Terms, in the Progreſſion of Artic. 

z d. and the 7th. Term of Artic. 34. is the 
Sum of the ſeven firſt Terms in Artze, 2 d. 
It is to be obſerved likewiſe, that the 
Terms of Art. ; d. are triangular Numbers, 


ſince they are the Sums of the natural Num- 


bers of Art. 24. and conſequently the Sum 
of the triangular Progreſſion, continued in 


| 9 , 1s equal to the Cube of Tnfinige, 
Caſe 24. 122. 


Art. 


* — ———— — 


T 32, Cc. 4. 
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I 


gy k 


A 1e 1, then —=1+2 +4 
S, Sc. = . 


1 


Y 

art. 2. e 1 ＋ 12 

1 | 

Art. \ e=1 then [NE 1 So 6 oY 24 
+ 80, Gc. == * 8. 1 

Art. 4. 9 84. dn 1 5 ＋ 43 


4160, c. — 00 "Xx 16: 


Note, That the Terms of Art. 15. are in 


a geometrical Progreſſion in the Ratio * 


to 2. 
AND it is abfervable, that the Terms of any 


following Article are made by the Multiplica- | 


tion of the Terms of Art. 1 fe. into the reſpec- 
tive Terms of that Articl? in Caſe 1. Where 


e has the ſame Value. For Inſtance, the third 
Term of Artic. 2. is the Product of the third 
Term of Artic. 1. into the third Term of 
Alrtic. 2, of Caſè 1. and the fourth Term (vig. 
160) is the Product of the fourth Term (vig. 
8.) of Artic 2. into the 4th Term ( viz. 20) 
of Artic. 4th, Caſe 1ſt. And univerſally, let 
A denote any Term in any Artic. of Caſe 1. 
B any Term in Artic. 1 ft. of Caſe2 d. And C 
any Term in any of the following Articles of 


Caſe | 


SG : PTY onn__ cd TT 9 


W >. v 


Caſe 24 1 fay C=A B, taking ABCinthe 


ſame Order z. e. if C be the 113 Term, then 
A and B muſt alſo be the 57h Terms of their 


Progreſſions, and whatever Value (e) has in 


the Progreſſion, of which C is the Term, it 
muſt have the ſame in that Progreſſion where 
A is the Term. Examp. To find the 7th 
Term of Artze. 3. of Caſe 2. Here C de- 


notes the 77h Term of a Progreſſion in which 
e=3: This ſhews that A is the 77h Term of 


Artic. 3. Caſe 1ſt, which multiplied into the 
7th Term B of Artic. I, Caſe 24. will . * 
the Term ſought. 


+ 540, & c. „ 


Note, The firſt Series is a geometrical Pro- 
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Cafe 3d. r=s 

art. 1. , then 5 = e eer 
er e 2. 2 

Art. 2. 6 = 2, themed _ ere 27 
+ 108, Ge. = o x5 | 5 

Art. 3. e= = — 7 Tae beer 
270, Ge. = = XK . ; 

Art. 4.e=4, then= e 


greſſion going on in the Ratio of 140 3. And 


the 


—— 2 22 ·˙— ʒ —ä — — 
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the following Progreſſ ions are made out of 


this firſt, with the reſpective ones of thoſe in 
Caſe iſt in all Reſpects, as thoſe of Caſe 24, 


5 already explained: For let A be any Term in 

any Artic. of Caſe 1. B a Term of the ſame 
Order (with A) in Artic. 1. Caſe 3. and C 
a2 Term of the ſame Order in any of the 


Articles of Caſe 34. 1 ay, ( AB, where 


e has the ſame Value in A Pk it has in C, 
and ſo it is for all the ſucceeding Caſes in 


inſinitum: The firſt Series of any Caſe, r 


(viz. where e=1) is always a geometrical 
Progreſſion in the Ratio of 1 tor; the fol 
| lowing Progreſſions are made by the Multi- 
plication of the Terms of this firſt Series in- 
to the reſpective Terms of thoſe in Caſe 1. 


as has been ſhewn in Caſe 1 and 2 4, 


SGacholium. To have the firſt Progreſſion of 
uy every Caſe, let er =1 ee e 2k 3 


r ＋ Er, a 


r—i 


„ Ge. = ECE ond. 


1— 1 Nr &e. 


Sm? Sk 


BerorE I cose this Subject, it will 
be neceſſary to remove a very obvious and 


material Objection, vis. how it comes to pals 


| that the Sum of the natural Numbers 1 ＋2 


"T0 
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I - lg + 5. de. ſhould be equal co or 


half the Square of Infinite, as it appears by 


 Examp. 1. of Prop. 1. of Fi. And yet the 


ſame Sum is = « or the whole Square of 


_ Infinite, as appears by Art. 24. of Caſe 1. of 


the laſt Lemma. This ſeeming Contradiction 
may be recoriciled, if we ſuppoſe » x r to 


be the laſt Term in the Progreſſion. of Exam. 


I, Prop. F g. 1. which will make the Sum 
= and & xv 2 to be the laſt Term in the 


Progroffion- of Art. 2 d. of Caſe 1. of. the 
laſt Lemma; for that will make the Sum of 


the n = , as appears by Ex. r. 
of Prop. 2. F 3. So that though it be the ſame 


. — on going on in inſinitum, yet the 
one goes on to a greater Infinite, vu. wo * 


: * 2, than the other, which ends at « 1. 


Bor the plain way of reconciling the Matter 
: depends on the common Rules of 1 > ory 


tion. , Ge. 5 3 


t | ee þ 


x — „bur r = 1+1 +1 r, Sc. and 


12 


. -þ=5, c. TIE. 


LD , Oc. «„I II FI I, Go. 
LE us now make an actual Multiplicati- 
on ef ſx Terms only, thus 


| tobe 


7 
5 
„ 
| 
* 
' 
= - 
[ 
. 
VS 
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„ie an 
i 


* A. oy 4 


3 ef Far 5 


Fd the Proceſs it is evident, that add. 


ing the ſeveral Colums, their Sums make 1, 
2, 3, 4, 5, 6, Which is the greateſt, vis BC 
(from which they deſcend in the ſame Or. 
der to D) and this BC is always the Number 
of Units in each Factor; ſo that if the Number 
of Units multiplied into it ſelf, had been 1000, 
then BF, the laſt Term of the Progreſſion, af: 


cending from A would have been 1000; and 


” conſequently if the Number of Units multi- 
plied into it ſelf, had been «© x 1, then BC, 
the laſt Term of the Progreſſion, would have 

been „ Xx 1, Now the Progreſſion deſcends 


from BC to D, in the ſame Order as it 


aſcends from A to BC; but ABC iis the 
Sum of the Progreſſion 1, 2, is 4+ $» & ON: 


ending at BC=< x 1; * this Sum ABC 


is but half the. Product (of which BCD 
is the other) that is to ſay, half the Square 
of Infinite: Thus you ſee, that the Proceſs 


« 


e hc ts qa 


a 


of F Af. 2 of Caſe 1. agrees exactly with 
that of Prop. x, of F r. only that of Art. 2. 


Caſe 1. gives you the Progreſſion twice over, 


and ſo makes it double of What it is in Ex. 1. 
Prop. 1 _— 


$chol. From this Solution it appears, that 


the Sum of the Progreſſion in Art. 3. Caſe 1. 
vix. 14274-3706 0-21, Cc. is not pre- 


ciely 0 orf the Cube of f Infinite; for x 


. 


1—1 1— 1 


1 ＋t, i, oe. „II Ii, Sc. contains that 
Progreſſion oftner than once; and the ſame 
is to be conſidered in all the e : 


except when e=1. 

F VI. The Arithmetick of Infinites appli 
| ed to Quadratures of curvilinear Spaces. 

Ler DLF be © ww 8 5 

any of the Hyper- 
bola's, whoſe Aſym- 
ptots are AC; AH, 
let A=, K L=y, 
and the Equation 
comprehending all 
the 3 y 
| * — +} | 


* 


þ 4 , 
9 y 5 - ” * * 1 4 * 4 "5 
4 1 1 7 7 
« „ k 1 i 2.9 . 
* , by a : ; 


_ 
3 
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By the common 0 C 4 K LD — 


| And alſo 0 


2 ＋4 +8 —+— 16, Ge. = 12. * 


5 


Methods, | peg 
— — Ta 
| 2— 1 


col. I. Let * alga, CAKLD = 88 


[ 1 OR fon. 


11 . 
Kae 1. Let n f, ſo the Equation will be 


yx=1 for the —— Hy perbola, in which 


3 * 2 


CARLD.=— =: theo 


And likewiſe HAGL F= 22 8 1 1 + 


2 oY I Ih I, G. = Xt, Tow as 


7 is appears, that the Arca of the Apollonian 
| Hyperbola is infinite both ways. 


Caſe 2. Let n 25 oy x* =T Fates ide next 


Hyperbola i in which CAKLD= =— IT 


A 


02 " a If you a into 2 Serie 


you will have CAKLD= — 47 4 „ * i 
1 


＋ A, Cc. and becauſe the Terms of 
this Series are in a geometrical Progreſſion al: 


: cending rr 1 <r) in the Ratio of 1 to 


5 there: 
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E n 


2 1; therefore by Prop. 2 . 2. the Sum thereof 


muſt be 1 e d e > Ge. 


up 14 1 + 


2 * 122 1811 9003 J 0301-4 21 6120] vl 

N PRE + "2 4 

Now becadſe #'< 1 , n is < I; 
Sz. 


there fore in all theſe Hyperboli's (in Which 
n<1) the Area CAKLD will be an infinite 


Number of equal Parts, each of which (viz. 
E is greater than 1. And hence i is under- 


N—TL 


ſtood the Meaning of the Geometers, who call 


theſe - Spaces greater than Infinite, that is, . 
preater than o x1 or Infinite in general. 


Corol. 2. In all the Hyperbola's. (except the, 
Apollonian) the infinite Area FLKLD (adja- 


cent to the Aſymptote AC) is equal to an infi-, 


| nite Number of the finite Area HACGLF (adia- ; 


cent to the e AH ) | in the ſame N 
perbola. 5 


Demonſtration CAK 2 To 75 = by the 


general Caſe, but HAG LF= — by Cordl. 
1.9 6. Therefore LOA TAY) 15 


cal De 05 N 2. E. D. 


Problem. Let » x e be the infinite N 


CAKLD of any given Hyperbola, it is requi- 


ted to fad another Hyperbola, whoſe infinite 
M m 2 Space 


. 
_ 
q 
4 
＋ A5 
3 
: 
1 7 
7 4 
Wo. 
© = 
Ss 4 
© - 
= 
5 
. 
) 
. 
0 
oy. 
1 
* 4 
- 
1 9 
1 
_ 
"0 
1 
1 
24 
* 
- 
** 
5 
1 
fi 
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| 
« 
+ 
? 
1 
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dition of the Problem, 
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Space ſhall be to the Space (o xe) of the given 


Hyperbola in any given Ratio, as of p to 1. Sol. 
Let y xn = t be the Equation of the Hyperbo- 


1a ſought then by = general Caſe foregoing 


it's Arca i is = o GED 


71 therefore by the Con. 


2 
1 211 3 Which 


—1 


pe. 6 


is the Equation to the Hyperbola ſought; but 


5 p and e are given Numbers, and therefore thi 
"8 @ known Equation, and conſcquently the 
 Hyperbola defined by it is alſo known. 


Examp. To find an Hyperbola, whoſe Arca 


| ſhall be to that of the Apollonian, as; to 1, 
Now the Apollonian is S O X 1 ſo e=1, and 
5 =3, Ergo the Equation is x: ==, whoſe 


Area by the general Caſe foregoing i is =00 x 3 


Which is triple of the Apollonian. 


Prob. 2. To find an Hyperbola, whoſe inter- 
minated Space HK LF ſhall be equal to any 


given Number (a) let y x»=1 define the Hyper- 
bola ſought, where n <1, then HAG LH = 


* putting 721 4 * Gta GA) by Corol, 
of $6. and becauſe AGLK=1, therefore it 


will be HAGLF— AG LK (= HKLE) = 


g _ — I, + Therefore by the Condition of the 


—— — 


Problem 
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—— —— — } 
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n its - 1 
Problem . — 1 =>, which sives na — 


ſo the ane to the Hyperbola ſought, is 


jul fx 2 n iC 5 
Let (as before) AC; ol 3 
AH be the Aſymtotes \ _ 
of any Hyperbola DL X 
Fdefined by this Equa- 
tion y x"=1, in which G. 
the Abſciſſa AX wx, | | >— 
and Ordinate K Ly. A 58900 540 A 
nd zis ſuppoſed either e 5 
equal to, or greater than Vain... 21%. It 3 5 
at in all Hyperbola's the intermi nate Space 
CAKLD is infinite, and therinterminate Space 
HAGLF (except in the Apollonian where 2 
I) is finite. 25. In every Hyperbola, one 
Part of it continually approaches nearer and 
nearer to the Aſymptote AC, and the other 
part continually nearer to the other Aſymptote 
AH; that is, LD meets with AC at a Point 
infinitely diſtant from A, and LF meets with 
AH at a Point infinitely diſtant from A. 
Ton 37. In two different“ 
1, Hyperbola's DLE, du 
1 V if we ſuppoſe ꝝ to be | X 
eit greater in the Equati- . | 
aon of 4% than it is in 
the Equation of DLF, 
then LD ſhall, meet q 
lem ſooner, with AC than 


156 Philoſophical Punciples _ 
7 a with ac, om: L F ſball be longer in meet- 
ing with A H than IF with a h. Therefore 
ſince theſe . are at infinite Diſtance 
from A and a, it follows neceſſarily that theſe 
infinite Diſtances muſt. be one greater than 
another, viz. a 6 <! AC) and'a h> AH; 


and in the ſame Hyperbola AC & AH and 


ac<ab, except the e in wit 
AC = AH. 1 1 0 Sy 
Therefore it muſt need contribute bey 
much to the right underſtanding the Scope of 
the foregoing Quadratures of theſe interminate 
hyperbolick Spaces, if we can determine the 
Length between the Centre A ora, and the 


Point of Concourſe of either Part of the Hy- 
0 perbola, with that Ape to Which it . 
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Nee To find ths point C whe LD 
meets with the Atymptote AC, and the Point 
H where LEH mects with the Afymptote A 
HE, for any Hyperbola DLF, whole Eque 
| tion Nx ul 18 given. KA 2 
Jolution. It is evident, that the Ordinates LK 
| le 
4a 
x) e ſo the laſt Ordinate muſt co: incide 
with the ds cup AC, in which Caſe the 


Abſciſa * S 1—F- B 10255 


2 


" Exanp. 1. To To find 40 in aue common Hh : 


"Jn, 4 


—) increaſe as. the Abſcills 5 AK (= 


* 


Wd . 


— 
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6 


; & . 1 6.80 
perbola A Becauſe in this 1 t, therefore 


N= (by An. I, of$s ) en 


Ce. —=0 x 1, a | 
Examp. 2. To find A 1 in the Hypetbola | 


whoſe Equation is E 5 Becauſe in this 2 | 


=2, therefore from the general Solution AC 


ers ge eve. = 


. 


— That is, A C is an infinite Number of 


equal Parts, each of which is » 5: So that 4 


C in this is an infinite Number of equal Parts, 
each of which is 2 4 C in the common Hy- 


_ petbold. _ 


Scho). If we could give the preciſe Sum of - 


= the Series in Art. 3, 4, &c. of Caſe 1. of 8 3 


we ſhould then have AC for all the other Hy. 
perbola's ; ; but that is not caſily to be done, 


5 7 is declared in the Scholium at the End of 


. Only this much we ſee (by Caſe 4. of g 
5. \ That AC increaſes as the Powers of o 
"ROY Exponents are n. So in the Hyperbel | 


£: 2 40 is as © z in the e J= 


— A 0 is as © in üs Hyperbola == _, if 
Ci is o 7; and ſo on, Mm4 "Part. 


"Pas. ff, To find AH when LF meets 
with it's Aſymptote AH. Here we muſt con. 
ſider GL (x) as the Ordinate, and AG ( 
) as the Abſciſſa. Now when G L becomes 


_ then y =o, But eee G L (0) 


= therefore 4 — 


1 all OR. 


put. —= e, and then by Lem. of 8 5. AH = 


NE A CL 1 * 


e . Pre 11 Ge. 


„ 2X 3X4 


But ſince we cannot aſſign the Sum of theſe 
5 Prog reſſions, therefore this Series is of no Uſe 
in he Solution of the Problem, We ſhall there. 


fore conſider the Problem (as to the finding 


AA) under two Caſes, firſt when is an Inte- 


ger, and ſecondly when it is a Fraction. 


Caſe r. When u ĩs an Integer. Soify= (as 


in the common Hyperbola) then AH (=== 


= r, ee If u 2, 


then A FH ( — 


111 an 


a mean n Proportional between. x and infinite. 


yy 1 * 


— 


TO. 8 2 


is 


YO TS => 


=> — ) is 


„ 


— ? 


is the firſt of. two mean Proportionals be- 
tween I and infinite, And univerſally if be- 


tween 1 and Infinite there be ſuppoſed as many 


mean Proportionals as there are Units in #— 1 
1 15 n 


then AH(=—=— — =" = EF 


..4= 14 
ſhall be the firſt of theſe Maes ws. 


Caſe 24. When 7: is a Fraction, ſuppoſe n= 
Z 7 but Y. becauſe we always ſuppoſe n <1 ü 


except in the A pollonian 1 n l. So then | 


7 therefore AH=- 7 = 4 
14 * | = Vi = 
* 7 i. $o or Bx ify=1, viz, 


__ q= : 2, then AH Tel 


e From both thels Caſes. it is evident; 
that the greater Number we ſuppole z to be, ſa 
much the ſooner will LF meet with AH: for 
the greater we ſuppole n to be ſo much the leſs 


will a be; but e is the Expo- 


nent of erer (or 0 +2 which gives the Value 
> of AH, "Rows the greater that % is, the 


Horter will 22 be. & A. D. 


Schol. 
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1 
Sela since in en Hyperbola' AH== 27. 
e — 2 9 X IN is ; ſome 


mean Proportional between 1 and o x 1, it is 
worth the while to conſider what ſort of Num. 
bers theſe Means are, vig. whether they be fi. 
nite, infinite, or neither. It is certain they can. 
nat be finite; for then it would follow that the 
Square of a finite Number ſhould be infinite, 
which is abſurd. Nor can they be properly e- 
ſteemed infinite, for the equal part of ſuch an 
lufinite muſt be 1 divided by ſuch a Mean. 


Demon. Let 4 denote that ago part, then 
- b W 


0 *, = va” — 5 which gives a = = Fe: 7 


— 
2 E. D. (Ex. gra.)y + 00 x rora Mean between 


1 and i infiaite muſt be « 00 X 9 0 an infiice 
= = 

4 
Number of equal Parts, cach of which is — 


Vo 
or I divided by the Mean heroes I and 0 X l. a 


80 chat this equal part 7 T7 -is neither finite, 


nor infinitely ſmall, nor infinitely great, and 
conlequently the mean y/ © is not propet- 
8 if an infinite N umber. And hence we ſee that 
there 


"at 
ere 


F, parallel to AH. But conſi- . 
dering it as the ſimpleſt Hy- 


whardifance vil meet with ys — 


or the infinite Power of Infinite, h. 
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1 


there are Progreſſions of Numbers whoſe Sums | 


are neither finite nor infinite, but between both. 


e erer, where p e 10 J 1 XI 
=: =, 1H 1 75 cc. is a Num- 
ber neither finite nor innaite: And o all the 


Means between 1 and Infinite, are neither fi- 
nite nor ane, 


I have hitherto conſidered only theſe Caſes i in 


: Alten -- Sor <[I ; let us now ſee what would 
be the Reſult if we ſuppoſe n o. It is evident x 
then that the general Equation, vig. i to 


all Hyperbola” s would, in this Caſe bey t, ſo 


that the Hyperbola's will in this Caſe degenc: 


rate into a ſtraight Line DIL. 


perbola, let us conſider at 


its Aſymptotes. Now aniverfaliy AC . by 


the Sol. of part. I, of Prob. 3 ) when * o, but 

n o by Suppoſition: Ergo, be x What it will, 

*I, Erga, AC ==, 2*, From the Solution 
of part 2. of Prob, 3. we have found that 


A H= r — which in this Caſe will give 


11. 


AH == 3 pK is aue 


—1 1 Cos EY 


4 


22 ⁵³˙¹—1 es 


ECT OT; — 


——— er Puncipies 


W 1 Conſidering a ſtraight Line as an 

f Hyperbola, it can have but one Aſymprote, 

vig. AH, whole Concurſe with A H is at 

greater Diſtance from A than — other Hy per 
dola what ſoever. | 
Corol. 2. All the Hyperbola'sy x"= 1 whole 
Aſymptotes are AC, AH muſt interfe& DF, 
and the greater ꝝ is, ſo much the more they | 
bend towards AH and receed from DF; and 
as they all interſect DF, ſo they all interſect 
one another in one Point only; and after the 


Interſection, that, in which is greateſt, (till 
falls loweſt or approaches neareſt to AM. 
 Schol. It you ſuppoſe infinitely great, vi. 


OY 1 - then the Hy perbola will be a Rraight 


"el 
: Line parallel to the Aſymptote # ag 


ect. 7. We have now finiſhed this Buſineſ 7 


: of the Hyperbola's which has afforded us a new 


Speculation of Numbers, viz. of ſuch as are 
neither finite nor infinite, which deſerves to 


be conſidered better than either my Time or 


my Capacity will permit. However, I hall 
here ſet down a few Thoughts about them, 


till I have more Leiſure to proſecute them. 
. Firſt then, to diſtinguiſh them from finite 


and infinite, I ſhall call them indefinite Num- 


bers, and denote them by this Sign d. 


25. Inde finite Numbers ſuppoſe to be inter- 


mediate Numbers, lying between finite and in- 


finite: For as we do not deſcend from 1to0 | 
N at 


1 e TEEN as. 0 


0 - % E 2 1 


_— 
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at one Step, but muſt pals chrough an infinite 
Series of Fractions, 3, 3, 4, , Cc. So it is 


25 4 ve 


impoſſible that in aſcending from 1 tow, we 


ſhould paſs immediately from finite to infinite; 
therefore the Steps between theſe two are inde- 


finite Numbers; thus before we arrive from t 
to o I, we my come at * © I, and before We 


— — — 


— 


come at * 00 1 we muſt firſt come at 00 X I 
a ſo on. 


* The Rules for the Ane gte of lede- | 
Soles may be made after the ſame manner as 


is done for that of Infinites by D. CHyne. To 
which Lſhall ms that an Indefinite as oo 1. 


0 yy or 
be 4 


Je Zr by another Indefinite as 81. N 


5 makes the Product 00 * this Product we 


7 
comes infinite when it happens that 7 s + 


pr Sor =þ , but the Product is outs inde- 


finite when q s——pr > ps. And if an indt- 
finite as ©| 2 5 be divided by another inde- 


7 finite as 1 „the Quotient 5 bu, 


infinite when 45 - pr is < or = 5 p 43 but 
it is finite when 45 —pr= o, and indefi- 
nite when q -r > 1 
Note, Thar in expreſſing an indefinite 
Number * 00 2 8 1 * 2 the 


Nume- 
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Numerator 4 leſs than the Denominator v5 
for if q be either < or =p, then I is 


an Infinite. That theſe Numbets are not 
2 may be thus demonſtrated. If (ex. 


Fe: 1 
gr.) 25 00 * 1 vere infinite, then 0e X — 
1 e 
(= 7 00 x x1) muſt be infinite, and 4 allo 
mult be o, Ergo 0 . 
4 * infinite, but 0 x 0 I; Er- 


1 infinite, which is abſurd. 


Seck. 8. Containing. "ome miſcellaneous 
| Things relating to Infinites. 


Lem. Let FB DE 
be a Logarithmick 
Curve, whoſe firſt Or- 

dinate AB , Ab- f q. — 
ſciſſa AC x, Ordi- & I — —„—3 
nate CD =y, and Aa- 


| Mey” of ls Curve, it follows, 


Sk : "Taz AT AC are the Logarithms of CD, 


1. e. if you make the Ordinate 3 =CD re- 


| preſent a Number, then its Abſciſſa x ( AC) 
ſhall be the Logarithm thereof. 


3 Tnar the Logarithm of 1 is nothing; ; for 


the 


. 
ſymptote Ee: Now from the known Pro- 


r CE * 


b Keiigion.” AC "Ws 


—___—_ 


the firſt Ordinate AB = 1, but its. Abſciſla is 
=0, therefore (by 1*) the Log. of 1 = . % 


. Thar the Ordinates c (to the left of 


A B ) denoting Fradtions, their reſpective Ab- 


iciſſa's Ac ate the Logarithms of theſe Fracti- 
ons: So that as & is the Log. of any Integer, 
CD, in the like manner & denotes the 5 


of any Fraction (cd). 


. 
8 


4. Thar the Log. of any fraction - — is e. 
qual to —Log. of u. So that the Log. of any ; 


Fraction (whoſe Numerator is 1) is "equal in 


Magnitude to the Log. of that whole Number, 


which is the Denominator; there being no 


Difference between the Log. of that Fraction: 
and the Log. of this Integer u, but that this „% 


—x (becauſe it lies to the right from Atowards 


E) and the other x becauſe it lies to the let 


from A towards 'A 
= 


| Demonſtration — Lgnifies I divided by 1. 


2 
therefore by the Rules of Diviſion 12 1 — 1. 


* Log. of che Quotient, vis. 1. — Bur 4: 


1=0 (bp 3) Exp —1 n=l: — 2E 


If this Curve be continued (utrinque) 


3 B in infinitum, then F will meet with the 


Aſymptote at an infinite Diſtance Ae: But . 
will 


m * 
n 


q 

f 
4 
1 


= 6 * AL ak 8 
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will diverge from the Aſymprote on the other 
ſide, ſo that at an infinite Diſtance AE the laſt 
Ordinate EF will be infinite. And ſince the 
laſt Ordinate ef is So, whoſe Abſcifla A , 
it is evident that the Log. of o is = « or rather 
lt is evident likewiſe the laſt Ordinate 
EFis = » Whoſe Abſciſſa AE is allo = . 
So that the Log. of o, and the Log. of oo are 
equal, only the: one is  « and the other . 


Prop. rt; — 2 „ =1+1 r, Sc. 


This may ſcem abſurd, but the Demonſtration : 


is evident from the foregoing Lemma. For 
ee 


— Let they — 5. That 61 il 
= 0 11 


This reduced to a logarithmical Equation gives 


IXI: 1121: that is — I Xx I: o=l: y. 


But :o - (by Art. 5. of the Lem.) Ergo 
—Ix I: y, that is oo 
fore y is infinite (/c. y ) for no Number has 
an affirmative and infinite Logarithm, except 
an infinite e Since then y= , then 


=+#:7. I 


3 


SES But by 0 O cannot 5 04 5 


lute nothing, for an infinite Number of ablo- 


lute Nothings cannot make 1; but by o is un- 
derſtood an infinitely {mall Part, as in the calc. 


diff. 


[_. _ 
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wf 7 x is an infinitely ſmall Part of , lo 
thatdx is as o to x: Not that d x is abſolute- 
ly nothing, for it is diviſible into an infinite 
Number of Parts, each of which is 4 d x. And 
therefore the Demonſtration, which ſuppoſing 


fand e meeting at an infinite Diſtance A e, 


makes the laſt Ordinate e f = o, implies no 
more but that ef= 4 x. But then it may be 
inquired what is the Quotient that ariſes from 
the Diviſion of 1 by abſolute Nothing. I ay, 
there is no Quotient becauſe there is no Divi- 
fon : Theretore it is a Miſtake to ſay the Quo- 
tient is 1 or Unity undivided, which is demon- 
ſtrably falſe, neither is the Quotient =o, For 
properly ſpeaking there is no Quoticot,! and 
therefore it is an Error to aſſign any. In like 
manner, it is an Error to ſay, that o x 4 makes 
the; Product o; for properly ſpeaking there is 
no Product. It is true, this of Multiplicati- 
on has no influence upon Narr but that of | 
Diviſion. has. | 
FRoM hence it appears, thar 4 Curve 4 is „did 
to meet with its Alymptote, when the Ordi- 
nate is infinitely urthe, 


Parr II. Nn e 
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Tuis fame Nodes does explain how | It 
comes to paſs, that 1 divided by a negative 
Number g gives a Quotient greater than infinite. 
For if (when you call LM x, K L).) 
fe=dwx, then becauſe the Points F and e arc 
intinitely near, we may conceive the Logarith- 
mick Curve continued as interſecting AM in 
the Point e; ſo that FB f 2 F2 B 2 F C 

: makes but one continued Curve, whereof the 
Part above repreſents. the affirmative Num- 
bers by its Ordinates, and the negative Num- 
bers are repreſented by the Ordinates of the 
Part below; but A is the Beginning of the 
Axis for the Logarithms of both, viz. AE, 

- AH, Cc. are the Logarithms of the affirmative 
Integers FE, GH, &c. Ac the Logarithm of 
any affirmative Fraction, A e the Logarithm of 
an infinitely little Fraction, Fe d x. A2 4, 
A 2 E, &rc. the Logarithms of the negative 
Numbers, 2A 2 B, 1227 Oc. DE 
Now let ꝝ be any Number greater than Uni- 
ty, then 1 —2 will be a negative Number; let 
5 . e 0,0. WM 


— 


H 
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: _ 


4 * 
* 3 


"+ 


let it be , >=), i. e. 11 =), this 


reduced toa jonrichmick Equation, the Equa- 
tion gives IXI: 1 —n =l/: y. 


(ex. gr.) of 2 A2 B, then A2ZAis =: — 1, 
Let then A 2A 414 (where a<r) 
then —1 * — I:, that is @xa=T: 


}, but © x A , Ergo is a Number great- 
er than infinite, 


„ Cc. or by the ſecond, third, &c. Diffe- 


1d, and theſe Numbers may be aptly re- 
preſented by the Ordinates of the logarith- 
| mick Curve, continued from F towards 2 H 
| when d x" is affir mative, or from 2 2 towards 
H when 4 x" is negative. 
Another Way of explaining what is meant 


1 


Let AH produ- b 


ced indefinitely be FL — — — — 
divided into equal A 

Parts AB, BC, CD, 22 c. ſo that a Hos 
| of this Line ſhall denote any Number, ſuppo- 
n 2 


us now ſce what the Quotient of og will be, 


But 1 — is a negative Number, ſuppoſe 


therefore — 1 A2 A . . but A 2A AA 
e, and Ae=— o, therefore A2A < — . 


And here it is obſervable, that Wit are 
| affirmative Numbers leſs than nothing, de- 
w_ by the ſeveral Powers of 4x, as d *, 


2 
* * C F 
C e . ok * ... c j ç —————— — — — 
2 2 +2 er en 2 
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ſing AB —1, let then x denote any Numbe, 


(ex. g) Let «= 4B, print ſo—= 


n 
WC = + 7 * + 55 * 


N o luppoſe b infinitely near to B, then * 
1 I 


= Bb= 4x, ſo that — ===. But = 
4 dx + ds, Oc. That is 1 * * dex1Hþ 


Bos, Er, &c. And therefore e any 


| a- 

1 
Fay 60. but by Suppoſ ition * =4B % 
at 


"94s ER 1 2 — all 
But 1 1431, Ge. ER — 2 7 oi _- 
4 x = o, but dx i is not ablolure N othing and 


therefore when we ſay — > = 141+1, Ge. 0 


= 
: does not denote late © Nene but only FR 
dx, or an infinitel) ſmall Part of x. And there T 


, £ 
fore when (in the Quotlene ==) we ſay let | de 


x, the Meaning is not that y is abſolutely 85 
equal to x, (for then there would be no Divi- H. 
ſion, and conſequently no Quotient) but only 0 
that y exceeds & by an infinitely ſmall Quantity *X 
ax, Which is ſutficient to make them equal. th 


3 1 hayc 


"of F Keliglon. In 


- 1 have kitherro conſidered no Progreſlions 
of Numbers except theſe that are in arithme- 


tical and geometrical Progreſſions, and theſe 


I 
that ariſc from e as in F Fe 4 hall now 


1-1 
proceed to treat of other Progteſi ions, and 
theſe, which offer themſclves firſt, are the ſe- 
veral Powers of Numbers in an arithmetical 


Progreſſion. Let then & denote the Sum of 
| any arithmetical Progreſlion 4, &, a x, 
2 ＋E 3X , a Ax, oc. A the Sum of theie | 
Squares, B the Sum of their Cubes, C the 


Sum of their Biquadrates, O. that is, let 


„ E Teen 5 
1 4 L Se. . 3 — 255 
Ama TA e ＋4— . 5 Io 2 


41 Oc, 


TH. ere. ©. 1 . 5 
CTC b+@3-*|* 4 •2 1 2 I 4 92 3 x] | 
| Feel Oc 


And ſo on to higher Powers. Now in or- 


| der to find the Sum of any of theſe Progre ſſi- 
| ons aſcending till the laſt Term is=0x 1, [ 


ſhall premiſe theſe following Lemma's, by the 


| Help whereof you may find „ DB. wy Oe, 
for any Number of Terms. Calling therefore 
the Number of Terms in each Series, and o 
the laſt Term of the firſt, whoſe Sum is ⁊. [ lay 


V X XU FAN — 43 


Lem. 1. 2 = 


B PO + Fe CEE 


3 8804 Len. 


—— ů — — — — 
— — — — 


Tz Phnotophrat Pamipies 


Tem. 47 — ap —&—1x — 1 * z 


— 


WE 
—.— er 
Lin 3 #8 a” . —4 2 — 
1 . of 
F eke * hs 
Lem. 4. C= * — £ — 


10 x A—10 x* B 

In each of which 7x =v4-x— & (by Lem. 'E 
Fr.) and itis eaſy te to continue theſe Lemma's 
for higher Powers. 
Before we apply cheſs Lemma's to the finding 
the Sum of any Progreſſion whoſe laſt Term 
is infinite, it will be neceſſary to ſubſtitute the 


Values of f, E, A, B, C, &c. When you have 


made this Subllitution, you muſt reje& out of 
the Lemma's every Term in which v does not 


_ occur; for the laſt Term being infinite will 


make v an indefinite Number; and ſince all the 
other Terms (in which © is not 


, and conſequently to be rejected. So, for 
Progreſſions whoſe laſt Term is = @,, the 
Lemma will be . 


5 ) are finite, 
therefore they are as nothing in Reſpect of 


9 


tical Progreſhon, 


L 


d ——— 


FTC 


6— 


4 ox fro ary 
Lem. 3. B —ö: 1 
4 * 


FS 


VVV 40 

Lr us now conſider what the Value of 9 
is, in each of the Lemma's A, B, C, & c. An 
Example or two will make the Thing plain, 


Ex. 1. Let (I, 2, 3, 4, 5, Oc. to v, 


whoſe Sum is 5. 
' Then for Lem. 2.1, 4, 9, 16, 25, e. to v A 
' whole Stony | is." 
Bux, v = (by Supp.) Therefore v =\/ « 


282 ſo that & 2 IS 125 Value of Vin Lem, 


24, In like manner Ja or ; is the Value 
of v in Lem. 3. And univerſally if e denote 


the Exponent of the Power to which each 
of the Terms of any arithmerical Progrefli- 


on is raiſed, then VU = Toa 1 - i the: 


Lemma that gives the Sum of thelc Terms 
(whole laſt is )) raiſed to this Power, 


Prop. 1. To find the Sum of a Series of 
Numbers (continued till the laſt Term is) 
whoſe Terms are the Squares of any arithme- 


V * U 

Br Lem. 2 the Sum ſought i is 4= — 
"I's 

N Py 50 | 9 
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15 ** ro —59x * 


Len. 4.0. ——— — — 
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E A 1 91 

— , but in this Caſe v SV en 
6 

therefore all the Terms, except the higheſt, muſt 


evaniſh, and conſequently the Sum of the 
| 3 


— 


| DW 00 25 | o ©} 
Squares A — — — 0 X —. 
3X IX: 5307; 3x 15 


Exam. Let x be S 1, ſo f, 2, 3, 4, Or. 
to s is the arithmetical Progreſſion, the 
Sum (A) of whoſe Squares is ſought; I ſay 
ITA s, Oc. c * , that is, the | 
Sum of the Progreſſion is an infinite Num- 
ber of hoy Parts, each of which is ;/c - 


Prop. 2. To find the Sum of the Cubes 
of any arichmetiea 08 greſſion. 


IN this Caſe V = Hy 00 Or of, T letefore i in 
Len. 3. all the Terms n the higheſt muſt 


. 3 60 
evaniſh, 10 chat B = —=— . l — 
2 A 4 4 * 
„ 3 
e 
FOI 


+ Be, Lei d i, (01, 2;3; 4i'5; 46,1070 
is the arithmetical Progreſſion, the Sum ( Þ) 
of whole Cubes is yay 0 I lay 1-1-8 427504 


eg e ee 3 3 „ 
8 ” Prop. 


FE 


* 
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Prop. 3. To find the Sum of the Biqua- 


drates of any eee Progreſlion. 


In this Caſe v =v © or eo Therefore by 


* 


"oy 1 5 
| BL = ae 8 8 3 
2 0 6 ME: | | 
1 w 
* 


Ex. Let x =1, 0-1; 3 4; 4, Oc. ws is : 


the arithmetical Progreſſion ; z 1 tap then that 


1+ 16482-4256, OC. = a e 


Prop. 4 ' Univerſal. Let e denote the Ex- 
ponent of any Power, to which the Terms 


of any arithmetical Progreſſion a, a H. HX. 


4 ＋ 3X, Oc. are raiſed, and it is required to 
find the Sum of the Nee ſo raiſed. I fay 


a + a+ ETAL OT Ta * ea 


Oc. = 09 x 


—— 


22 5 


 Scholium. From hence may be eaſily de- 


Na 1 the Quadratures of all the Parabolas 


9 (where & is the Ordinate, y the Abſciſ- 
f., and e an affirmative Number) which is 
one remarkable Uſe of this Arithmetick of 


I 


| 
| 
| 
| 
| 
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- Infinites. For if in this Fi. 
gure AB = y,BC= ä 
S y, it is plain that if you 
put y =, 2, 3, 4, 5, Oc. ſuc- | 
ceſſively, then will 5 = 1 
2 3% 4% We: ſucceſſively ; 4 
which ſhews that the Ordi- 


| nates are the Terms of an arithmetical Pro- 
greſſion raiſed to a Power, whoſe Exponent 
5 ro e, and that (x) the common Difference is 


But if the firſt Abſciſſa y = 1 be infinitely 


tas indefinitely) ſmall, then the Ordinates 
will be infinitely near to one another, and 
the laſt Ordinate BC will be an Number 
of theſe Ones. Therefore ſince to find the 
Area ABC, is, in effect, to find the Sum of 
the Ordinates, and fince the Ordinates ate 
17% 2% 39.4% 5" oy: till you come to the laſt, 
which is B wes Therefore by Propoli tion 


4. ABC = = 82 * that is ABC BCN 


eTl 


BC Te ee the lame which is found by as or- 


the nay 


"ar ed ON 


dinary Methods of Quadratures. And note, 
that the whole Abſciſſa BA denotes the 
Number of the Terms- 1 
N. B. The Quadrature of all Sorts of Curves 
expreſſed by one Term thus aſſigned, it is eaſy 
by the Method of Aſſumptions of Series's to 
extend this Method to all Sorts of Quaara- 


tures hitherto ai iſcovered, 
AD- 


of Religion. ; 


App TIO NS. 


1 have ſhewn in 7. 160. &c. that mean 


Proportionals between 1 and „ are neither 


finite nor infinite. For a farther Illuſtration 


of what I have ſaid upon this Head, let us con- 
ſider what theſe Progreſſions are, whoſe Sum 


is more than finite, and leſs than infinite. 
Prop. 7. VIOI is a Mean between 1 and in- 


finite; but o =——>> therefore „ = 


1 


Te ne Els which by sir ic a Newton's 


— 


Theorem gvies Y =_——= 12 1 + 4 + 
IK 3 1X3X5 4.1 X3X5xX7 | 
= XA ZA 


— 


. 5 1 2 T 


2 Sc. 


2 Xx 4x S 


AND ſo (by ſquaring each Side of this E- 
quation) you wiil find it in Fact to be 1 x 


+ 1, Cc. =1 1-1, Cc. From hence it 


appears that the Progr eſſion, whoſe Sum 
(being neither finite nor infinite) is &. 


_ conſiſts of Fractions, whoſe Numerators are 


tac ane of the continual Multiplication 


of 


Ge. chat i is 


"2x4 | 2X4X6 
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of the atithmetical ' Progreſſion 17 1 „ 7 
9, Cc. and the Denominators are the Pro- 
ducts of the Multiplications of the Terms of 
this arithmetical Progreſſion 2, 4, 6, 8, A Uh 


 Corol. In like Manner you may find / ” 


np ae ag 


4 09 Se. by reſolving —— oa — — ; 
Hex. 


55 


3 15 37 885 ce. into a Series by Sir 


= OS 5 . +. 4 
„ N 

1 1 : 
T. 3 X 6X9 Sc. where the Numerators and 
Denominators are in arithmetical Progreſſi- 
ons, whoſe Omen 9 is 3. 


3 4X6 
V = -i| e 
t „ 
33333 3 
PELLET 0 =" Ä 
1Xxe BE "IRE 7 I 2 e 5 
E e 
« ex2e t "EX2EX3 e 1 
172 X 20 EI I X EI 2 
© eX20X 3e 4e nne 
e+1 IX3e7 I) IX&SzHT 1 
4. WE! c. 
X4eX5e . 


Prop. 
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Prop. 2. Let 1 be the firſt, r the ſecond, 
and v the laſt T erm of a geometrical Progre- 


ſion 1, 7, 7, i fs af) &c. and t the Number of 
7 6 
| T e wen vr * „ Which gives * 


ru. 5 

Corol. Let i be the Nu mber of Terms, and 

v the laſt Term in the like Progreſſion | Fr 
$f, $f, A, &c. then v r. 
"Od 2. From theſe two Values of V, I have 
this Equation ry/—! = $7—=t ; whenee it appears 
that if s be greater than r, then will 1 At, 
that is, in any two Progteſſions whole firſt 
Terms are the ſame, that, whoſe ſecond Terms 
is greater than r the ſecond Term of the other, 
will ſooner arrive at any given Number v. 


Examp. Let r = 2, then 1, 2, 4, 8, 16. 


Let 5 =4, then 1, 4, 16, that is, there are 5 
Terms (orf? 5) in arriving at 16 in the firſt. 
i, Progreſſion, whereas in the ſecond (> $) it; 

arrives at 16 in the 34 Term. 

Problem. Having 7, r, 5, to find , in which 
| they ſhall both have the ſame laſt Term v. 
Sol. ri ri (by Corol. 2.) this turned 
into a logarithmical Equation i is 1 — 1K 1 


PRESS N 4 . which- reduced gives T = Ir 
toads tHr—ir | 


. 1. 2. 
Cool. 


„ 


| | 
'H 

' 

7 

: 
. 

: 


© ©, then f — 2 —— 
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© Corol. Becauſe by Prop. 2. r. r v, there- 


fore t [r= Ir v, ſo ſubſtituting /r v in place 


Ir v1 EE Ls 
of 71 75 we ſhall have + =—— — 
1 1 1 ts * 
: Irv © 1 
——, 
. 
Corol. 2. Becauſe by Corol 1. f Ir = Ti * v, 
r 5 
2 therefore f=—, And conſequently | 
i 
5 Irv. . 
_— — ä — 1. 
1 n 


But by the known Property of Numbers we--: 
have 17 ＋ Ir v, therefore . N 

3 ei 5 - 
| ——P——L that is —2 = 


* ts ts 
Tt 
B that i is, 5 
OP: ls 
+" 10: 0v 
or RR, 
„„ 


Corol. 3. Let the laſt Term V be infinite or 


$70 © 4 ©. 


tr OD 


now much ſooner the Progreſſion 1, UI „ 


3 
5 


3 which ſhews = 


—— — 


1 „ Ge. will arriye at , than 1, , 1, 7, „Ce. 
that is, how many more Terms there is in 1, 
1, „ r*, &c. than in 1, 6, 65, * Oc. when 
the laſt in both is . 
Prop. 3. Let BG * GEA 
—=Yz } X=1, where s is any | \ 
Number greater than Uni- | 
ty. Then by the Calcalus | 
Integratis, we have D 55 G . 


127 


BA= = e 15 putting * — I, we have 


DEGBA=— 
| 8 
"E 


But —=1 +5 +6 " TR oc. 


1 


=D EGBA. 


But calling v the laſt N of this aſcend: 5 
ing geometrical Progreſſion I _ Te TS 
＋ Cc. we ſhall (as is ſhewn in Page 135. 


& this Chapter) have 1 ＋ . bo * os a 
53 
5 '+ Se. = —, therefore D EG BA= = 
js 
5 


——, So that 1 we have three different Expreſ- 


FI 
ſions of the * D E GB A, vis. ——; 


1. 


FE a 
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, V and the Series 1 + +" + +8" Ge. 


$—L 

But what this Number v is (which denotes 

| the laſt Term of the Progreſſion 1-5 ++ s . 
Cc.) is not ſo eaſy to determine; certainly! it 
cannot bey ==» x1 or 141 It, Oc For then 


DEGBA = « * — F 15 therefore if in one 


Hyperbola we puts S 2, (Heil. nx? = 1) we 


have DEGBA == ũ and putting in ano- 
ther 123 (ſcil. * 1) we have BE GBA 


= N; now this would make the Area of 


the Hyperbola y x*= 1 ſel. * 2 greater 


than the Arca of the Hyperbola * =1 fil. 
% K; (becauſe 2 <+) but it is caly to de- 


monſtrate, that in the Hyperbola's X = 7. 


the greater we ſuppoſe the Exponent s, ſo ſhall 


the Area DEG BA (adjacent to BG) be the 


greater, and conſequently the laſt Term v of 


the Series! Sx E, &c. cannot be œ or 


11 +: 15H Oc. for uon that Value of 


v, the Expreſſion — would make the A- 


5 rea JD, EG BA to decteaſe as 5 did increaſe. 


To diſcover the Value of , we have 
N | 
DEGBA=—==—;; which gives * 


Hav- | 
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1636 T 


a 
Havine found V ==, we ſee that in 


two different Hyperbola's (Ex. gr. * = 1, 
and q x l,) n have the ſame Value 3 


for in the former v== which 1s leſs then V 


1 
= in the other. 
. 


 Secondh. From the Value of . Ret 1 


1 


we ſee that the laſt Term v is equal to the Sum 


of the Pom 85 vis. 1 E . c.) multi- 
pliedr upon — -for—. is=1 = 17S e. 


5 Corol. 1 fan the "lat Term v cannot be « 
x x, take what Number you will for 2 (ex- 


| Cept in the Caſe of the common Hyperbola, 


: where r.)] For if it were e let v 


— 1 
= 6 xm; then n =» * 2 there 


—5 

fore $—1T = © * — ug, which gives 1 == 
| „ — ns" ; 2 "off ts ns 
—, and conſequently—= — — 


a rin a 


ep | 
but<=0, therefore = = G- which 


gives=1. QE. D. 
Corol. 2. It is 3 that * is ſome Pow- 
er of , let the Exponent of that Power be 


= 
u, ſcil. vs., but — therefore 
Pak r II. x PR 7 » 


— — 
* — — — — 


* 


WIR td. 8 
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PU 


. 


1 11 X —, which reduced to a 


ix 
logarithmic Equation gives Fi I xl: s =: 
4.57—1 X15 2 


rb lb, which gives N= 7M, 7 — 
e 2. E. 1. 


4 " * 2 = 


„ ( 


* — 


ah A NSWER 70 , Mr. Vat 8 Refledt 
1 pon Spaces greatert than . | 


ET BC, AC: making a right Angle 
| at C be the Aſymptotes of any Hyper- 
bola BGA; the Abſciſſe CL = x, and Ordi- 
nate LG =y; and the general Equation to 
all e Yx=1, Then becauſe y = 


1 


* N we have y d x _— x, therefote 


ſe 14 « = = ſ; 41 bun by the Calculus 


Xx i.— 


Tntegralis 7 x—d x x = 


1 


4. ==; ; Bur / Jas = BGLCB there 


: fore © — = = = GLCB. ; 


"Ts 


— — — — 


* therefore ſ* J 


= = =x — therefore AC M GA = . 


T thongh deduced na- 
turally from Prin- 
ehen which Mr. 


ae f 


— to be true ) 


ei „ 887 hat . it 1 ably. 


the: negative Expreſſion of the Arca AG LA 9 5 


or Complement of BGLCB, when e < 1. 


But (without any Regard to the Ratio of 


eto 1) let us conſider the algebraical Expreſ- 


ſions of theſe two Spaces BELCB, and 4 ; 


GLA we have already found BGLC DB = 


722. 


— and calling the Abſciſſe C M = = 7. and 


Ordinate MG = x, we ſhall from ho Equa: 


| ton . I, find [ACHES PE but 


7—1 
NK 


2—1 


| from which if you ſubſtract CGI * 
= XY, the Remainder will be (as Mr. Va 


pl —e 


rignon ſays) 4 G LA =p which is in- 1 


51— 


deed the Negative © ge ; 


But his Concluſion is falſe and groundleſs 


x'—_ 
viz. That =, not the Expreſſion of the 
Ooz fs Space 


_of Beugion. | 11. 105 185 
58 Tris Concluſton 


VHarignon acknow- 


E EY 1. 3 The denies, laſſuring 


Tat actor — — — — 
_ 5 . 


| 


— 
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Space BGL CB, bur only (when 41) the 
negative Expreſſion of it's Complement AG 
LA. For (according to the Principles of the 


L Calculus Integralis . ie as certainly ch | 
| Expreſſion of the Space B GLCB, as its Ne- 


| 7 


gative=— is the Expreſſion of its Comple: 


Y ment "ICLA And this is ſuitable to Na. 
ture's Proceedings, viz. to do things in the 
ſimpleſt and moſt general Method, and con- 
ſequently to give one Expreſſion of the Area 
of a Figure, and of its Complement, when it 
can be done. And os it not (with as good 


Reaſon) be faid thats 97 is not the Expreſ- 5 


fon of the S pace AGLA, but oi its Comple- 
ment BGLCB; and not only it may be ſaid, 
but Mr. Varignon muſt ſay fo in all the in- 
numerable Caſes where e 1; and to ſay it 
is not when e A r, and it is when e > 1; 
what is this but to ſay backward and for- 
Ward, according as it will anſwer, his Con- 
ceit of denying that there are Spaces greater 
than Infinite? But to put this Controverſy 
beyond all Diſpute, let us reſolve theſe two 
finite ei of the Spaces B C CB, 
and 40 into infinite Series 3 


| f EN 7 ehe N 2 E when 


you 


2 — A A 


, 4 an.” AY 5 BEL 


. — = x ... &c. 


3. ths _ K "wr — 
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you begin the Diviſion with 12 as here it 
naturally ſhould. 


when you begin * rr with — e. 


N | "Mt: 


In. — += —+=+= e. 


91 ea? 


when you begin hs Diviſion with e, as here 
it naturally ſhould. 


3 


—1 


: when you begin the Diviſion a 
|  Thusit appears, that each of theſe two Ex- 
; preſſions give two Series, of which the firſt 
is the Area directly ſought, and the other the 
negative Expreſſion of its Complement 3 | ſo 


-q K* 1. 
| BGLCB=—= wax bebe +6 
1—e 
e. *+&c. . 

4 ge. C 
14⁰d4A—————— 

J %ò⅛ ͤM ˙ , JT y 
1 1 | | 

| ————&, 


7 be 3 * 
* 


40. . * — += 5+ 


FX; 


r 


— — 


8 — 
3 ů — ND 


—— et ** 
U — —— — W ˙— 


1 are plain and obvious Conclylluns, 


deduced from the known and common Ope- 
rations of Arithmetick, and utterly over- 
throw all that Mr. Varignon alledger againſt 


1 greater than Infinite. 


For without any Limitation ( except e < 1 ) 


1— 


he ſays that, is not the Expreſſion of 


BGLCB, but the Negative of the Space 
ALA. And if ſo, then (by Series I.) it will 
follow that ?—**-1 8 -+&-Þe'-ef, &c. is 
the negative Expreſſion of the Space 46 LA. 
and this I ay implies two manifeſt Abſurdi- 
ries; (iſt) That a Sum of affirmative __ 
tities is negative; and (2dly,) That the Sum 
of an infinite geometrical Progreſſion, whoſe 
Terms are continually increafing, is equal 9 
a finite Quantity, 2, e. Thar Affirmative is 
Negative, and Infinite is finite. 
That which ſeems to ſhock Mr. Varignon _ 
is, that there ſhould be Spaces greater than 
Infinite; for he tells us expreſſly, that he 
looks upon this as a Contradiction. But 
this Difficulty will ſoon eyaniſh, if he conſi- 


derts 
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ders What is ; the ſimple Idea of Infinite; and 
becauſe he confeſſes that in the Apollonian 
 Hyperbola BGA, the Space BG LC is In- 
finite; therefore let us take the arithmetick 
Value of BGLCB for infinite, but in that Hy- 
perbola e=1, and therefore (if we put like- 
8 x = I) we ſhall by Series I. have BEL 
= 1-1+1+1+1 c. that is BELCB_ 
= e x I Or an infinite Number of Units. So 
that when we ſay 2 2272, &c. or ox 
2 is more than infinite, no more is meant, 
but that it is greater than ſimple Infinite or 
o x I; i. e. (taking x 1 for the Unit, by 
which we meaſure Quantities that are inſi- 
nite) * 2 x 1, F OLI 
This will be yet plainer in the Caſe of Fi- 
nites. It is certain no Quantity can be leſs 
than Finite (as none can be greater than In- 
finite) which we ſhall denote by ox Nor 13 
when I ſay then, that © x + is leſs than o x 
1, I mean no more but that 18 1; and be- 
cauſe I have defined the Idea of finite by o 


x 1 or 1, I may very properly lay, that ox F 


| z or 4 is leſs than 2 finite —— 


September a 34, 1713. 
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Fluentium Leges generaliores cum Rudimentorum Me. 
thodi Fluxionum inverſæ Specimine. 
A New Theory of acute and ſlow continued Fevers : Wherein 


38 F LUXIONUM Methodus inverſa ; five Quantitatem 


| beſides their Appearances, and the Manner of their Cure, occa- 
ſionally the Structure of the Glands, and the Manner and Laws 

of Secretion, the Operation of purgative, vomitive, and Mercu- 
rial Medicines, are mechanically explained. To which is pre- 


n 


fix d, An Eſſay concerning the Improvement of the Theory of 


Medicine. The Fourth Edition, corrected. 


An Eſſay of the true Nature and due Method of treating the 
_GOUT; Together with an Account of the Nature and Quality 
of Bath Waters, the Manner of uſing them, and the Diſeaſes in 


which they are proper: as alſo of the Nature and Cure of moſt 


Chronical Diſtempers, The Fifth Edition, enlarged to more than 


double the former. FFC 
An Eſſay of HEALTH and LONGLIFE. The Se- 


venth Edition. 


The ENGLISH MAL ADV: Or, A Treatiſe of Nervous 


_ Diſeaſes of all Kinds, as Spleen, Vapours, Lowneſs of Spirits, 

 Hypochondriacal and Hyſterical Diſtempers, &c. In three Parts. 
Part I. Of the Nature and Cauſe of Nervous Diſtempers. Part II. 

Ol the Cure of Nervous Diſtempers. Part III. Variety of Caſes | 
- that illuſtrate and confirm the Method of Cure. With the Au- 
thor's own Cale at large. The Second Edition. . 


- Theſe Six by GEORGE CHE VNR, M. D. Fellow of the 


College of Phyſicians at Edinburgh, and F. R. S. 


| Tentamina Medico-Phyſica, ad quaſdam Quæſtiones, qua: Oc- 


conomiam Animalem ſpectant. Accomodata quibus acceſſit Me- 
dicina Statica Britannica. Authore Jacobo Keill, M. D. 


The Practice of Phyſic reduced to the ancient Way of Obſer- 
vations; containing a juſt Parallel between the Wiſdom and Ex- 
perience of the Ancients, and the Hypotheſes of Modern Phyft 
cians: With many Practical Remarks upon moſt Diſtempers; and 
ſeveral new and curious Diſſertations, particularly of the Taran 


: tula. Written by George Baglivi, M. D. 
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Tractatus de Infirmorum Sanitate tuenda, Vitaque producenda, | 
| libro ejuſdem argumenti Anglice edito longe auctior & limatior, 
* - huic acceſſit de Natura Fibre ejuſque laxæ five reſolute Morbis 

Tractatus nunc primum editus. | 
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